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Dear students: 

It is extremely great pleasure to introduce the mathematics book for second 
preparatory. We have been specially cautious to make your learning to the 
mathematics enjoyable and useful since it has many practical applications in 
real life as well as in the other subjects. This gives you a chance to be aware of 
the importance of learning mathematics, to determine its value and to appreciate 
the mathematicians roles. 

This book sheds new lights on the activities as a basic objective. Additionally, 
we have tried to introduce the subject simply and excitingly to help attaining 
mathematical knowledge as well as gaining the patterns of positive thinking which 
pave your way to creativity . 

This book has been divided into units, each unit contains lessons. Colors 
and pictures are effectively used to illustrate some mathematical concepts and 
the properties of figures. Lingual level of previous study has been taken into 
consideration . 

Our great interest here is to help you get the information by your self in order 
to develop your self-study skills. 

Calculators and computer sets are used when there's a need for. Exercises, 
practices, general exams, portfolios, unit test, general tests, and final term 
tests attached with model answers have been involved to help you review the 
curriculum completely. 

Eventually, we hope getting the right track for the benefits of our students as 
well as for our dearest Egypt hoping bright future to our dearest students. 
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The used Mathematical Symbols 


N 

The set of natural numbers 

1 

perpendicular to 

Z 

The set of integer numbers 

H 

parallel to 

Q 

The set of rational numbers 

AB 

Line segment AB 

Q 

The set of irrational numbers 

AB 

Ray AB 

R 

The set of real number 

AB* 

straight line AB 

v a 

Square root of number a 

m(Zl) 

measure of angle L 

«T 

Cube root of number a 

- 

Similarity 

[a, b] 

Closed interval 

< 

less than 

la, b[ 

Open interval 

< 

less than or equal to 

la, b[ 

Half-open (closed) interval 

> 

Gearter than 

]a,b] 

Half-open (closed) interval 


Gearter than or equal to 

]-°°,a] 

Infinte interval 

P(E) 

probability of 
occuring event (E) 

= 

congurence 














































Factorizing Trinomials 


You will loom 
Th* meaning 
of factorizing 
an algebraic 
expression 
factorizing a 
trinomial 

KtyTtrw 

Factorizing 
9* An algebraic 

expression 

5;. A trinomial 


You have learned that: 

Factorizing an integer means to write It as a product of 
two or more factors. 

For example 

12 = 3 X 4.12 =-3 * -4<x 12 = 2 x 6or.. 

We have learned before to factorize by taking out tha 
highest common factor H.C.F: 

For example: 

6 x 2 y 2 - 9 x*y * 3x 2 y <2y - 3x) 



Factorize using H.C.F for all the following terms: 

^ 2 x (m + 3)-4y(m+3) ? a (a-b) - b (b - a) 


You know that: (x ♦ 3) (x ♦ 4) = x ( x ♦ 4) ♦ 3 (x ♦ 4) 
= x 2 + 4x + 3x+3X4 
* x 2 ♦ (4 ♦ 3) x ♦ 12 
= x 2 ♦ 7x ♦ 12 


The algebraic expression (X 2 +7X 

♦ 12) Is often 

called 

a trinomial 

Product 

sum 

By using the previous multiplication 

1 x 12 

13 

properties. Can you factorize the 

-12 x -1 

*13 

expression (x 2 ♦ 7x ♦ 12) into two 

ax# 

# 

factors? 

-2X4 

-• 

First: Factorize x 2 into x X x 

3X4 

4X4 

• 

*7 












Second: Guess and check two numbers whose product is 12 and whose sum is 7. 
They are 3 and 4. Thus, x 2 +7x +12 * (x *3) (x +4) 


Practice 

iir 

1 Find two numbers whose product is 20 and whose sum is 9 

2 Find two numbers whose product is 12 and whose sum is -8 

3 Find two numbers whose product is -24 and whose sum is 5 

Find two numbers whose product is -15 and whose sum is -14 

First: Factorizing Quadratic Trinomials in the form x 2 ♦ b x ♦ c 


Factorize this expression into two linear factors: 

O the first term in each factor is x. 

O the last two terms are two numbers whose product is C and whose sum is b. 




Examples : 


m:x 2 -5* + 6 


? Ftctortu the • ■ petition 5*1 


Look far two numbers whose product it 
6 end whose sum is -5 
They are -2 and -3. 

Thus, x 2 - 5x *6 ■ (x -2)(x -3) 


Look (or two numbers whose 
product is -6 and whose sum is 
-5. They are 1 and -6. 

Thus, x 2 - 5* -6 ■ (x ♦ 1) (x • 6) 


3 Factorfe* the upmikm: * • 44 ♦ I9y 


0 The expression should be orderd according to the descending exponents of y. 

The expression win be: 3y* ♦ 18y - 48 
0 Note that H.C.F for ai of the terms then take out H.C.F which is 3. 

The expression will be: 3 (y J ♦ 6y -16) 
q Look for two numbers whose product is -16 and whose sum is 6. 

They are -2 and 8. 

The expression ■ 3(y • 2) (y ♦ 8) 
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4 Factorize the expression: m 4 • 6m 2 n ♦ 5n J 



Q m 4 is factorized as m 2 * m 2 

O Look for two numbers whose product is (50 2 ) and whose sum is (-€n). They are 
-n and -5n. 

Thus, the expression ■ (m 2 - n) (m 2 -5n) 


3 


Practice 


Factorize each expression of the following: 


♦ 

x 2 +11 x ♦ 10 

♦ x 2 - 7x*10 

♦ x 2 -3x -10 

♦ 

x 2 -7x* 12 

♦ x 2 ♦ 4x -12 

♦ x 2 - x -12 

7 

x 2 - 8x +12 

9 y 2 - 20 y ♦ 51 

♦ ^SOy-SI 

10 

5x 2 - lOx -15 

V x 4 - 9x 2 + 20 

V x 3 - 3x 2 - 28x 

V 

x 2 - 5 x y - 24 y 2 

^ b 2 ♦ 3 be - 10c 2 

15 -x 2 ♦ 2 x ♦ 63 

1 

Seconed: Factorizing Quadratic Trinomials of the form a x 2 

♦ bx + c. where a#±1 


You know that: 


(2x -3) (5* ♦ 4) ■ 10 x 2 ♦ |8x ♦ (-15x)J ♦ (-12) 

* ? « 

2x x 5x Product of Inner terms ♦ product of outer terms -3X4 

\_y 

i.e. (2 x - 3) (5x ♦ 4) = 10x 2 - 7x -12 

Reverse the process to factonze the quadratic trinomial 10x 2 - 7x -12 let’s do 
some trials. The opposite diagram will help you to factorize the expression 
Middle Term = (2 x)<4) ♦ (-3K5x) 

= -7x 

. . 10 x 2 - 7x -12 = (2x - 3K5x ♦ 4) 



0 









| Unit 


Unit 1 : Lesson 1 



Exemple (1) 


Factorize the expression 3* 2 ♦ 7x -6 


Note that 


3x 2 « (3x) (* ) while -6 is factorized as follows 


1 x - 6.-1 *.6.2 X -3 or -2 x 3 . Observe the following trials to gel a true answer 



Fig. (1) 


Fig. (2) 

In fig. (1): 

: 3x 

x -6 

In fig.(2): 

: 3x 

x 6 

In fig.(3): 

: 3x 

x -3 

In fig. (4): 

: 3x 

x 3 


Exemple (2) 



Fifl. (3) Fig. (4) 

x *i - -17x # Middle Term (Falser 

x x -1 * 17x 4 Middle Term (False), 

x x 2 * -7x # Middle Term (Falser 

x x -2 * 7x = Middle Term (True). 

3 x 2 ♦ 7x -6 - ( 3x -2) (x ♦ 3) 


Factorize the expression 15x< . 21 z 2 - 6x 2 z 


O The expression after the order is 15x 4 -6x 2 z -21 z 2 
the expression = 3 (5x J - 2x : z - 7 z 2 ) 

Q The third term is negative 

The Factors of -7 z 2 have opposite signs 

The expression * 3 (5x 2 - 7z ) (x 2 ♦ z) 


Note that H.C F = 3 
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Exempt* (3) 

Factorize th* expression tom 3 ♦ n (2 n -7m) 



The given Expression = 6m 2 ♦ 2 n 2 - 7nm 

= 6m 2 - 7nm ♦ 2ft 2 = (2m -n) (3m -2n) 

You 030 check your answer by testing multiplication visually to get the 
original expression, before the factorize 

Exercices (1 - 1) 


First: Complete: the missing terms to get true factorization : 

4? 3 x 2 ♦ 7x - 6 * (3x - .X. ♦ .) 

£ 2x 2 ♦ x - 6 = (.♦ X * * ) 

$ 5x 2 - 2x - 7 = (5x - .X * ♦ ) 

4 6x 2 - 11x - 10 = (2x - .X. ♦ 2 ) 

$ 3x 2 +10x ♦ 8 = (.♦ 4 X x ♦ ..) 


Second: Factorize each of the following expressions: 

+ 2x 2 * 3x +1 % 2y 2 ♦ 5y ♦ 3 | 3 a 2 ♦ 7a «■ 2 

4 5z 2 -7 z +2 $ 6x 2 -11 x ♦ 3 ^ 3m 2 -19m+ 6 

$ 5x 2 - 3x -2 $ 3 y 2 ♦ 7y - 6 ^ 2m 2 -9m -5 

tp8z 2 + 2z-3 11 5a 2 - 18a ♦ 16 ^ 8x 3 - 27x 2 - 20x 

^ 6x 2 -47xy-63y 2 14 10a 2 ♦ llab - 18 b 2 10 3x 2 -20 x y - 7 y 2 

16 7X 4 ♦ 23 x 2 y - 30y2 y 6a 2 - 19 ab - 7 b 2 18 5y 2 -4x(7y ♦ 3x) 

19 18x 5 + 33x 3 -30x 20 25m -10 ♦ 15m 2 

31 21x 2 y 2 +6x 2 y 3 -15x 2 y 4 22 a 2 b 2 - 24a b 2 + 143 b 2 

Third: The area of a rectangle is (2x 2 ♦ 19 x + 35 ) cm 2 . Find the dimensions of the 
rectangle in terms of x. then find the penmeter of the rectangle, when x * 3. 

















Factorizing 

the Perfect-Square Trinomials 



Lesson 

Two 



You have learned before: 



(2x - 3)2 = 4x 2 -12 x ♦ 9 

(5y ♦ 7X) 2 * 25y2 ♦ 70 x y ♦ 49x 2 

(L 2 - 5m) 2 * L 4 - 10L 2 m ♦ 25m 2 


'b To factorize 
perfect-square 


You uiill learn 


Trinomials like 4x 2 -12x ♦ 9. 25^ +70 x y ♦ 49 x 2 , 
L 4 - 10L 2 m +25m 2 are called perfect-squares. 


Key-Terms 

a perfect-square 


0 Each of the first and third terms are perfect squares. 

0 The middle term = ± 2 x square root of first term x 
square root of third term. 

The factorization of a perfect-square trinomial is written in 
the form: 

Perfect-Square Trinomial ■ 

L Fleet l*n» ± % Third term I 


the sign of the middle term 


Ex. 9 x 2 - 30*+?* /gy = (3x -5f 



L 4 + 14L 2 m+ 49m 2 = ly/TT + v 49m 2 ) 2 = (L 2 + 7m) 2 



■rraEUirJ 

O T a^e out H.C.F. if existed. 

0 To order the terms desoendingly according to the exponent 
of one variable 
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O 
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Example (t) 

Determine which of the following trinomial expressions Is a perfect-square, 
then factorize K in the form of a perfect-square: 

A 25x 2 - 30x ♦ 9 • cri* + 4m -4 « 49 a 2 ♦ 708b 2 ♦ 25b 4 


A 25x 2 = (5x) 2 and 9 = (3) 2 the first and third terms are perfect- 
squares The Middle Term ■ 2 (5x) (3) ■ 30 . 

.. The expression 25x 2 • 30x *9 is a perfect square and the expression 
= (5x-3) 2 

8 m 2 ♦ 4 m - 4 is not a perfect-square, where the third term is negative 

C The first term 49 a ? * (7a) 2 is a perfect-square and the third term 
■ 25b 4 ■ (5b 2 ) 2 is a perfect-square and the middle term= 2 (78x5b 2 ) = 70ab 2 = 
Middle Term 

.. The expression 49a 2 ♦ 70 ab 2 ♦ 25 b 4 is a perfect-square trinomial and the 
expression ■ (7 a ♦ 5b 2 ) 2 



Example (2) 


Complete the missing term to make a perfect-square In each of the following 
expressions then factorize each expression. 

A 4ft .♦ 121 • 25a ? - 30 ab ... 


a The middle term = ± 2 (\ imi i*m 


X v'twim ) = ±2 (2yX11)* ±44y 


The perfect-square trinomial of the expressions Ay 2 1 44y ♦ 121 and the expression 
* (2y ± ii) 2 
25a’* * (5a) 2 

B The middle term * -30 ab ■ 2 (5a) * square root of the third term 
-30 ab 

The square root of the third term * -= -3b 

The third term * (-3b) 2 = 9b 2 2 ** 

The perfect-square tnmnial - 25a 2 • 30 ab ♦ 9b 2 the expressions (5a • 3b) 2 









1 :Lesson 2 


J Practice 

Complete the missing term in the expression ♦ 12 x 2 +36 to make a perfect- 
square trinomial, then factorize it: 

Example (3) 

Use factorization to evaluate: (7.3)2 * 2 X 7.3 X 2.7 ♦ (2.7)2 


We notice that the numerical expression is in the form of a perfect-square trinomial, 
so it can be written in the form The expression, = (7.3 + 2.7)2 = (10) 2 = 100 

0 o Practice 

Use factorization to evaluate: (574)2 - 2 X 574 X 573 ♦ (573)2 
Exemple (4) 

Factorize each of the following expressions: 

A 5x 3 +50x2 +125x ® 40 a 2 b - 50 a 4 - 8b 2 


a Take out H.C.F: 

The expression = 5x (x 2 +10x +25) = 5x (x + 5)2 

8 The expression = 2(20a 2 b - 25a 4 -4b 2 ) descending order according to the exponent of a: 
= -2(25a 4 - 20a 2 b ♦ 4b 2 ) 

= -2(5a 2 - 2t>)2 
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Exercices (1 - 2) 

1 ^ Fill in the blanks to get a perfect-square trinomial: 


A 4x 2 .... B a 2 - 6ab ♦ . C . - XBy 2 + 81 

0 ^ x 2 .+ y y 2 125 m 2 -*- 20mn. <# z 4 .+ 49 L 2 6 

2 Which of the following expressions is a perfect-square? Factorize 

each perfect-square: 

A x 2 -12x 36 • 25x 2 - 15x + 9 C m 2 - 6m - 9 

0 4 a 2 +14 ab + 49 b 2 « 0,01 x 2 -0,2 x + 1 ^ { ^-y + 4 

3 Choose the true answer: 

A Lei x 2 ♦ 14x ♦ b be a perfect-square, then b = (2. 7. 14. 49) 

B Let (x ♦ y) 2 = 64. xy = 15. then x 2 + y 2 = (8. 34.-34. 49) 

C Let a^ ♦ b 2 = 11. ab = 5 then a - b =. (6a. ±1, 1,-1) 

0 (99J 2 ♦ 2 (99) ♦ 1 *. (100, 10000. 410. (96^1 

* Let a^ ♦ 2 ab + b 2 * 25. then a +b =. (5, -5. ± 5, 12.5) 

F Let x 2 ♦ k x ♦ 25 be a perfect-square, then k = (5. 10. ±10. ±5) 



4 Factorize each of the following expressions: 

* m 2 - 2m *1 ■ 9x 2 +12x + 4 c 36 - 60k+25k 2 

0 4 x 2 - 4 xy + y 2 K 9a 2 + 6ab*M) 2 p 25b 2 -10b*M 

5 Factorize each of the following each expressions: 

A l8y2-12y + 2 ■ 24x+24x 2 + 6x 3 C 6 a 4 -12a 2 b 2 ♦ 6b 4 

o 4 b^c + be 2 + 4 b 3 E 3z ♦ 42 z 4 ♦ 147z 7 f 20ay 2 -60ay + 45a 

6 Use factorization to evaluate the value of each of the following: 

A (20.7) 2 -1.4 x 20.7 + ( 0.7) 2 • (997)2 ♦ 6 x 997 ♦ 9 


0 

















Think and Discuss 


Factorizin 
"TfieDifference 
of two Squares 


You have learned before: 

(x ♦ y) (x - y) ■ x 2 - y 2 

The algebraic expression x 2 • y 2 is called the difference of 
two squares. 

The difference of two square quantities = the sum of the 
two quantities the difference of the two quantities. 

* 2 * y 2 * (* ♦ y) (x-y) 


& 


Example (1) 


Factorize each of the following expressions: 

A 49x 2 - 25 • (2 y - 3H - 1 

e 27m 3 - 48 mn 6 D (x + y) 2 - (x - y) 2 


Tow will leorn 

^ To factorize the 
difference of two 
squares. 

Key-Torm/ 
Difference of two 
squares 


a 49 x 2 - 25 = (7 x ♦ 5 ) (7 x - 5) 

b (2y - -1 = [(2 y - 3) ♦ 1) J(2 y - 3) -1] 

= (2 y - 2) (2 y - 4) 

= 2(y -1) x 2 <y - 2) = 4 (y -1) (y - 2) 

c 27m 3 - 48mn 6 = 3m (9m 2 - 16n®) 

= 3m (3m ♦ 4n 3 ) (3m - 4n 3 ) 

0 (x + y) 2 - (x - y) 2 = ((x + y) + (x - y)l ((x + y) - (x - y)| 
= 2 x x 2 y = 4 xy 


0 











2 Use factorization to evaluate the value of each of the following: 

A (763)2 - (237)2 ■ (999) 2 . , 

A The algebraic expression = (763 ♦ 237) ( 763 - 237) = 1000 x 526 ■ 526000 
B The algebraic expression = (999 ♦ 1) (999 -1) = 1000 x 998 = 998000 

^ Factorize the expression 81 x 4 -16 y 4 


81 x 4 - 1 by* = (9x * 2 * 4 5 6 ♦ 4y 2 ) <9x 2 - Ay 2 ) 

- (9x 2 ♦ 4y 2 ) (3x ♦ 2y) (3x • 2y) 


♦ 


4 


Exercices (1-3) 


» 


Factorize each of the following expressions, if possible: 


A x 2 -4 ■ 9-y 2 iC -9x 2 ♦ 25 

D 8 x 2 -50 « a 2 -^ p 225 x 2 -y2 

0 (x+1)2-(x-1)2 n 9<m -1 ) 2 - 25 (m + I ) 2 i x'°°-1 


2 Use factorization to evaluate: 

A (77 ) 2 -<23) 2 ■ (8,27)2. (1,23) 2 e 3 j x 29 

o The length of one side of the right angle in a triangle if the length of the 
hypotenuse is 41cm and the third side is 40cm. 


+ If x 2 - y 2 = 20 and x ♦ y = 10. then find value of x - y 

4 If L - m = 9. L ♦ m - 15, then find the value of the expression L 2 - m 2 

5 |f 4x 2 - y 2 = -32 and 2x ♦ y * 8 . then Find the value of the expression y - 2x 

6 ^ Factorize each of the following expressions: 


A (x ♦ y 5)2 - (x - y - 5)2 


b (a ♦ b + c ) 2 - (a - b - c ) 2 






Factorizing the Sum 
and the Difference 
of two Cubes 


Think and Discuss 


Firstrfactorizing the sum of two cubes 

Can you factorize the expression x 3 ♦ y 3 ? 



The Teacher asked a 
student 


The student answered I expect that (x + y) is one of its factors 

The teacher sa>d Can you find the other factor in x^+y 3 ? 

The student answered To know the other factor in x^y 3 we divide 
(x 3 ♦ y 3 ) ♦ (x ♦ y) using the long division 
which you have learned previously The 
quotient wtfl be x 2 - x y ♦ y 2 

The algebraic expression x 3 ♦ y 3 is called the sum of two 
cubes and can be factorized as follows: 


x 3 ♦ y 3 * (x ♦ y)(x 2 - x y ♦ y 2 ) 

Example : 

8 x 3 ♦ 27 = ( 2 x ) 3 ♦ O ) 3 = ( 2 x ♦ 3 ) [( 2 X ) 2 - 2 x x 3 ♦ ( 3 fl 
* ( 2 x ♦ 3 H 4 x 2 - 6 x ♦ 9 ) 

Second: factorizing the difference between two cubes 

The algebraic expression x 3 - y 3 ie called the difference 
between two cubes and can be factorized as follows: 

X *-y3 * x* ♦ (-y) 3 

* (* ♦ (-y)) [x 2 - x (-y) ♦ (-y) 2 ] 

x 3 - y 3 = (x - y)(x 2 ♦ x y ♦ y 2 ) 


p^Tou (Mill leorn 

To factonze the sum 


' To factorize the 
difference between 
two cubes 

Key Terms 
The sum of two 


The difference 
between two cubes. 


S* 

xt ♦ M*y 


'+\l 


- *T 
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125 a 3 -b® = (5a) 3 - (b 2 ) 3 

= (53-^X2532 + 5 3^+^) 


Examples : 

1 Factorize each of the following expressions: 

A x 3 ♦ 343y J B 40a 3 + 135 b 3 

• (x + z) 3 -x 3 D x* -64y* 


A x 3 + 343 y 3 »(x) 3 +(7y) 3 

= (x + 7yXx 2 - 7 xy + 49 y 2 ) 
b 40 a 3 + 135 b 3 = 5 (8a 3 + 27 b 3 ) = 5 |(2a) 3 + (3 b) 3 | 

- 5 (2a + 3b) < 4 a 2 - 6 ab + 9 b 2 ) 

® (x + z) 3 - x 3 = |(x + z) - xl((x + z) 2 + x(x + Z) + X 2 ] 

= z (x 2 + 2 xz + z 2 + x 2 + xz + x 2 ) 

= z (3x 2 + 3 xz + z 2 ) 

D x® • 64 y® 

i:mniimi The algebraic expression x® - 64y«can be factonzed as a difference between 
two cubes and as a difference between two squares as well. You must start 
factorizing it first as a difference between two square, then factorize the resulting 
factors. 

x® - 64 y® = (x 3 + 6y*)(x* - 8y®) 

= (x + 2yXx 2 - 2xy ♦ 4 y^x - 2yXx 2 ♦ 2xy + 4 y 2 ) 

2 Si x 2 - y 2 = 20, x - y = 2 et x 2 - xy + y 2 = 28. Find the value of x 3 + y 3 


x 2 - y 2 = 20 (x - y)(x + y) = 20 

x - y = 2 2(x + y) = 20 

x 3 + y 3 * (x ♦ yXx 2 - x y ♦ y 2 ) 

= 10 x 28 = 280 


x + y= 10 




| Unit 1 : Lessi 


:Lesson 4 


Exercices (1 - 4) 

1 ^ Complete to get a true sentence 

a y-^r,. • v- 1 *-* =. 

c 27 m 3 * (.J 3 0 343 x 3 y® * (.J 3 

8 x 3 -1*(x-1)(.) 9 8a 3 ♦ 125 = (.♦) (4a 2 - 10a ♦ .) 

| ^ Factorize each of the following expressions: 

A x 3 + 8 8 m 3 + 64n 3 

c x 3 - 729 0 8-1000 b 8 

B x 1 * ♦ y« 9 ^ a 3 - 8 b 3 

3 Factorize each of the following expressions: 

A 512x 3 -y3 ■ 343 ♦ 27 m 3 

c 16 a 3 b* 686 b 4 # 5x 3 -40x 

8 (x +5) 3 -125 p (m-2n) 3 -Bn 3 

4 Factorize each of the following expressions: 

A (x + 5) 3 + (x-5) 3 ^ (x ♦ y) 3 - (* - y) 3 

c (m - n) + (m - ny* 0 x 8 -7x 3 -8 

8 0,027 m 3 -n 3 9 a 8 -625 b 8 

$ Let x 3 -y 3 = 28 and x - y = 2 , Find the value of the expression x 2 ♦ x y ♦ y 2 


O 






















f Factorizing by Grouping 


You will l«orn 
^ To factonze by 
grouping. 

^ Ke*-Ter»/ 
To factorize by 
grouping 


To factorize an algebraic expression made up of more 
than three terms like: 

2ax ♦ ay ♦ 2b x ♦ b y 

We notice that there is no H.C.F and it doesn't have any of the 
previous forms that, we have learned before Therefore, we try 
to make groups having an H.C.F 

The expression = 2 ax ♦ ay ♦ 2bx + by 

= a(2x + y)+ b<2x-i-y) 


= (2x + yKa + b), (2x+y) 


lote that 


There is another way to regroup the expression: 
The expression * 2 ax ♦ 2 bx ♦ ay 

» 2 x (a ♦ b) ♦ y (a ♦ b) 

= (a ♦ b) ( 2 x ♦ y) 


& Exemple 


Factorize each of the following expressions: 

A x J + 2x 2 -x-2 ■ 16x 2 -a 2 ♦ 6 ab - 9 b 2 

0 1 - x 2 - 4 xy - 4y 2 


a The expression = x 3 ♦ 2x 2 ♦ (-x - 2) 
s x 2 (x ♦ 2 ) - (x ♦ 2 ) 








= (x + 2) (x 2 -1) 

= (x + 2) (x+1)(x-1) 

B We notice that there is no relation between the first term and all other terms 
Therefore, it can be grouped this way 
- 16x 2 - (a 2 - 6ab ♦ 9 b 2 ) 

= 16 x 2 - (a - 3 b) 2 

= |4x ♦ (a - 3b)][4x - (a -3b)I - (4x ♦ a - 3b) (4x -a ♦ 3b) 
c The expression » (1) - (x 2 ♦ 4x y ♦ 4y») 

- 1 - (x ♦ 2yH 

« (1 - x - 2y) (1 ♦ x ♦ 2y) _ 

Exercices (1 - 5) 

\ ^ Factorize each of the following expressions: 


A ax + bx + ay + by 
c am • an + m - n 


B 5 L - 10m - aL + 2 am 
d aUa J + a+ l 


* xy + 5y + 7x + 35 F x J - 3 x 2 + 6x - 18 

^ ^ Factorize each of the following expressions: 

A 3xy-5zL + 5zx-3yL b 8 mn - 2 m 2 ♦ 12 nL - 3 mL 

C a b + 6 mn ■ 2 bm • 3 an 0 iax-a-6bx + 2b 

■ 2 x 2 y - x y 2 ♦ 2 ax • ay F abx^ + bx-ax - I 

3 ^ Factorize each of the following expressions: 


A x 2 - 2x z - 2 x y + 4 yz 
C a 2 -t6ab + 9b 2 -m 2 
E 121 x 4 - 100x 2 - 20 x - 1 


y>2a 2 + 2ab + b 2 + ab 
D 9x 2 * 4 a 2 ♦ y 2 + 6 x y 
F 4m 4 • 9m 2 + 6m - 1 
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Factorizing by 


f completing the square 





Think and Discuss 


You uiill loom 
To factorize by 
completing the 
square 

Ken-Term/ 
Completing the 
square. _ 


You have learned before: 

A perfect square has the form a t 2 a b ♦ b 2 and can be 
factorized in the form (alb) 2 

There are many algebraic expression which are not in the 
form of a perfect square, but can be completed to have the 
form of a perfect square 



Example 1 


Factorize the expression: x 4 ♦ Ay 4 



This expression can not be factorized according to what you 
have learned previously 

To factorize it. the term 2 x %/**“ x v 4/ « 4xV 

is needed to have the form of a perfect square. 


Thus = x* + 4x 2 y^yMxV 
= (x 2 ♦ 2y 2 y 2 - 4x 2 y 2 

* ((x 2 ♦ 2y*) - 2x yj [(x 2 ♦ 2y2) ♦ 2 x y] 

* fx 2 - 2x y ♦ 2y2) (x 2 *2 x y ♦ 2 y 2 ) 



Example 2 


Factorize the expression: 


9a 4 - 13a 2 b 2 ♦ 4b 4 


The expression * (3 a 2 ) 2 -13 a 2 b 2 ♦ (2b 2 ) 2 To be. in the form of a 
perfect square it should be as follows: 

The middle term should be = ± 2 * 3a 2 x 2b*’ = ± 12 a 2 b 2 








The expression = < 3 ^ . 1 2 a 2 b* ♦ (2b 2 ) 2 - a 2 b* 

= (3a 2 -2b 2 ) 2 -a 2 b 2 
= (3a 2 - 2b 2 - abM3 a 2 - 2b 2 + ab> 
= (3a 2 - ab - 2 b 2 )^ a 2 +ab - 2 b 2 ) 
> (3a + 2b) (a -b M3a - 2 b) (a+ b) 


The expression 9a 4 - ^3a 2 b 2 ♦ 4b 4 can be factorized as a trinomial. 


The expression * (9a 2 - 4b 2 ) (a 2 - b 2 ) 

s (3a ♦ 2b) (3a - 2b) (a ♦ b) (a - b) 


Using the commutative property, you get the same answer. 


( 


Exercices (1-6) 


♦ 


Factorize each of the following expressions: 


A 4x 4 + y 4 
c 4X 4 + 625 y 4 
E a 4 + 2500 b 4 


8 64 m 4 + n 4 

0 81 x 4 ♦ 4 z 4 
F 8x 4 y 2 +162z 4 y 2 


I 


N. 

3 — Factorize each of the following expressions: 

0 x 4 ♦ x 2 y 2 ♦ 25 y 4 • a 4 + 4 a 2 b 2 + 16 b 4 

C m 4 -11m 2 n 2 + n 4 0 x 4 + 9x 2 + 81 

■ 16x 4 - 28 x 2 y 2 + 9 y 4 P 4x 4 + 25 y 4 - 29 x 2 y 2 

3 ^ Factorize each of the following expressions: 

A 4x 2 (4x 2 - 7y*) + y 4 ■ x 2 (x 2 -19yf) + 25 y 4 

C 3m 4 ♦ 3 n 4 - 54 m 2 n 2 D 4a 2 (a 2 • 6 b 1 ) + 9 b 4 

■ 9 x 4 - 25 x 2 ♦ 16 f x« -16y® 
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\\ O/jX Solving Quadratic 
Equations in one 
f Variable 


Think and Discuss 


Yow will (worn 
•: To solve a quadratic 
equation in one 
vanable 

K»fT*nn; 
a quadratic equation 
in one variable 
~ Real roots of a 
quadratic equation 
Solution of a 
quadratic equation 


You have learned before: 

For any real numbers a and b, if ab = 0. 
then a = 0 or b - 0. 

Example If (x - 5) ( x ♦ 2) * 0 (1) 

then: x - 5 * 0 or x ♦ 2 * 0 
x * 5 or x * -2 


Note that 


O Each of 5 and -2 is called a root of the equation (1) 
O The solution set is {5. -2} 



Example 1 


Find in R, the solution set of 2x ? - 5x - 3 * 0 


By factorizing the left hand side, the equation will be in the following 


form 

(2x ♦ 1)(x - 3)> 0 

2x ♦ 1 * 0 or x-3 - 0 
2x *-1 or x-3 = 0 
x = -j- or x * 3 


{^. 3 } 








Note that 


You can check your answer by substituting the value of x in the given equation: 
LH.S -2 <^»-5 4)- 3 

L.H.S 


For x ■ 

For x « 3 


-2 x J + }-3 = 3-3=0= R.H.S 


= 2 (3)2 - 5 (3) - 3 
= 18-15-3=0= R.H.S 


This means each of ^ and 3 verify the equation 



Example 2 


Find In R the solution set of 2x 3 = 18x 


Rewrite the equation in the form 

2x 3 - 18x = 0 , then factorize 
2x (x 2 -9) = 0 or 2x (x -3) (x ♦ 3) = 0 
2x = 0 or x - 3 = 0 or x ♦ 3 * 0 

. x = 0 or x = 3 or x = -3 

S. S. * {0, 3, -3} check your answer 



Example 3 


Find the real number whose double is increased by 1 than its multiplicative 
inverse. 


Let the number be = x (x 1 0) 

The double of the number s 2 x 
The multiplicative inverse = x 

v The double of the number is increased by 1 than its multiplicative inverse 
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Multiply the both sides of the equation by x 

2 x 2 - 1 = x 
2 x J - x -1 » 0 

(2x ♦ 1)(x -1) * 0 

2x ♦ 1 = 0 or X -1 » 0 
2x ■ -1 


Verification: 

The double of the number = *1 
The multiplicative inverse = -2 


X *1 

Verification: 

The double of the number = 2 
The multiplicative averse = 1 


In both cases, it is clear that the doubie of the number is 1 more 
than the multiplicative inverse 


, E, * mp '* 4 

Find the dimensions of a rectangle whose length is 4cm more than Its width 
and whose area is 21cm 2 . 


Solution x ♦ 4 

Let the width of the rectangle = x cm 

The length of the rectangle 4) cm x 

x (x ♦ 4) =21 

x* + 4x-21 =0 
.. (x - 3)(x ♦ 7)= 0 
x-3 *0 or x ♦ 7 ■ 0 

x _ 3 or x __ 7 (refused because it is a negative number) 

The width of the rectangle = 3cm. and the length of the rectangle = 3 + 4 = 7cn 
Verification area of the rectangle = 3x7 = 21cm 2 







2 


r _ 

| Unit 1 : Lt 


:Lesson 7 


Exercices (1 - 7) 

^ Find the solution set of the following equations in R: 

A x 2 - 8x + 15 - 0 • x 2 - 7x - 30 ■ 0 

C 6x 2 - 7x - 3 = 0 » 5x 2 ♦ 12x = 44 

■ (x-3Mx+1) = 5 P (x + 3) 2 -49 = 0 

Find the solution set of the following equations in R: 

A 12x 2 ■ 47 x - 45 • x 4 - 5x 2 ♦ 4 « 0 

® (x ♦ 31 2 + 3 (x +3) - 10 = 0 O x 2 - 6x = 0 

« 4x J = 9x P 6x 2 -x = 22 


| Find two real numbers whose product is 45 and one of them is 4 more than the 
other and there product is 45. 

4 The length of a rectangular piece of land is more than its width by 5 meters and 
if its area 500m square then find its dimensions. 


^ In the triangle ABC, 

m(ZA) = (x 2 + 61) , .m(Z B) * (110- 11 x)* m (Zc) = (90-7 x)V 
Find the value of x and the measure of all angles. 

Hatem is 4 years older than Hanan now, and the sum of squares of their ages 
now is 26. Find their ages now? 

^ A right angled mangle its sides length are 2x. 2x ♦ 1 and x - 11cm, Find the 
value of x and calculate the perimeter and the area of the mangle 

•%> Which real number exceeds its multiplicative inverse by | ? 

% What is the real number if added to its square results 12? 

10 The sum of the squares of two succesive odd numbers is 130. Find the two 
numbers. 
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General Exercises 


* 


-- Factorize each of the following: 

A x 4 -1By 4 ■ 2x* + 54x 2 

® x«-64y* i 8x 3 -125 

— Factorize each of the following: 

A 8x 2 -2xy-y 2 
c 625 a 2 - 81 b 2 
B (c-d) + 2x(c-d) + x 2 (c-d) 


c a 4 + 4 b 4 
f 3x 3 ♦ 2 x 2 ♦ 12x ♦ 8 

■ - 27 m 4 

0 2(x ♦ 3 y ) 3 * 250 
F 7x 2 - 29 x y ♦ 30 y 2 


3 ^ Find the value of c, where c e z, so that the given expression can 

be factorized and then factorize it: 

A x 2 + cx-15 ■ x 2 -7x + c Cy2-cy + 29 

0 a 2 + a-c ■ c x 2 ♦ x -15 * cx 2 -13x*6 

4 , ^ Factorize each of the following expressions: 


A 9x 2 -30x*25 b 18 a b 4 -114 b 2 c 2 a ♦ 128 ac 2 

c x 2 -4xy + x- 2y + 4y 2 0 x 2 -2xy*y 2 -4z 2 


5 Find the solution set of each of the following equations: 

A x 2 ♦ x = 6 ■ 3 x 2 ♦ 2 x = 85 

c (x-l^xO O 2 x 3 * 7x 


6 The sum of three successive integers is equal to the square of its middle 
integer Find these numbers 
^ In the opposite figure: CD n a a -jg 
m (/ BCD) a (x 2 )’and m (/ ACD) * (8x)*. 

Find x. 

A 



C 



































Unit Test 

^ Choose the correct answer: 

A The quadratic trinomial expression 4x 2 +k ♦ 25y 2 is a perfect square when k 
= (20 or 10 x y or ± 20 x y or 30 x y) 

8 If x 2 - y 2 = 16 and x ♦ y * 8. then x - y = (2,1,128,64) 

c If x ♦ y = 3 and x 2 - x y ♦ y 2 * 5, then x 3 ♦ y 3 «. (15,25,8,7) 

0 The quadratic trinomial expression 4 x 2 ♦ 12x + a is a perfect-square when 

= (6.16.1.9) 

E If (2a - 5) (3a -2) = 6a 2 ♦ ka + 10. then k = (15, 19, -19. 4) 

2 Find the missing term to get a true sentence: 

A (4a - 5b) ( -3b) = 8a' .-MSb 2 

B If x 2 ♦ y 2 = 17 and x y = 7, then (x • y) 2 = 

c If k x 2 - lOx ♦ 1, is a perfect-square, then k * 

0 If (x ♦ 1) is one of the linear factors of the expression 5x 2 - 2x - 7 then the 

other factor = . 

■ x 3 ♦ 8 * (x ♦ 2) (..) 

3 Factorize each of the following expressions: 

A (x ♦ 2f - 4 x - 8 ■ a 2 + 2a b ♦ b 2 - C 2 c 2 x 2 - 5x + 3 

0 x 4 ♦ 4 L 4 K 8x 3 -343y« 

4 Solve each of the following equations in R: 

A x 2 -3x-10 = 0 • 3 x 2 ♦ x = 14 C (2x-1) 2 + (x-1) 2 * 10 

5 Evaluate using the factorization: 

A X75-t x 5 B (8 175) 2 -(1.825) 2 C (8713*87+ (13)** 

6 In a right angled triangle the length of the two sides of the right angle art 
4x and x ♦ 1 cm. Find the length of the hypotenuse if the area of the triangl* 
is 84cm 2 . 
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umtc Non-Negative and negative 



Integer Powers in R and the 
Operatj 


$ Q 



Non- Negative and negative integer powers in R. 
Roles of non-negative integer powers in R. 

Rules for negative integer powers in R. 
Operations on integer powers. 


o 






Non - Negative and negative 
Integer Powers in R 


Think and Discuss 




tL 


What you'll loarn 


☆ Non-negative and 
negative intger powers 


^ First: Non-negative intger powers: 

You have previously learned the integer powers in the set of 
rational numbers Q: 

Complete: 

W atKntZ' then «" - a* a * a * - *« 

where a is repreated as a factor n times 


Koy forms 

☆ R* the set of real 
numbers except zero 
A Non-negative integer 
powers in R 


I VI*VIxVTX'/3x ,/ T = W I) 5 -4VI. 

I -VI x ./I x -VI x -VI . (-VD 4 - 4 
} ./j x -VJ x .VJ « (-VJ)* - -5 V5 


If a g R* 


then a"* 0 * 1 


*1 


☆ Negative intger powers for example: (v7) 

inR 

☆ Exponential equation Second: Negative intgerr powers 


ViT 


Voir fc»um> fbaf 5 1 x 5’ 3 - 5 3 * 3 » 5° « 1 

Complete: 


x™x... 


m*0 















*€*' , ngZ’ 

« „ > 

* *— , • 


for example: (VI)* 4 - ~J3“ - 7 # ~ ■ (-Vi) 3 - *3 VI 


If x s 3 , y * VI, then find each of the following in the simplest form: 

® <■* V 4 © (* * * y V © 


©Ifx= 2 ,ym ^ and z * ^ . then find the value of. x 2 ♦ (x z) 2 x y 2 

Solution 

The expression = x 2 + x 2 z 2 y 2 ■ x 2 (1 ♦ z 2 y 2 ) 


then m * ri where a e R - /0,1, -II 


For example: If (VD* ■ 2 VI then (VD"» (VD J 

If a" ■ b * 


—-;—;-;- 

then a » b where nell,3, 5,_/ 

, lal - Ibl where n e 12, 4, 6, _ I 


For example: x 5 «then x s «(i.)* 

© Find the solution set for each of the following equations in R : 

M M Of'-MI)* 4 * 
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A x + 2 »-3 


A X - -2 - 3 


Ihe Solution Vt is (>5) 

b v(WJ)Y , ‘ 3, -WJf** (VI) 2 "‘‘-(VJ)** 1 

A2x-6-x+5 Ax-11 


A(|-)" 4 *-(f) 4 

A x - *5 


The Solution Sot is {11} 


Solve by inspection-- 0.0001 

(x ♦ 9) 4 


What do you notice? 


( | r$) Choose the correct answer : 

^ 4 , + 4 , + 4 , + 4 J equals: 

M 4 J 

b 4 4 

*4 12 

£14” 

^ 0.002 x 0.05 equals: 

b 10* 

b 10^ 

b io 4 

III 10 s 

If x - then x* 1 equals: 


VI 

b VI 

11)2 

^ If 5*« 4 then 5* * ’ equals: 

b 1-25 

b 0.8 

b 0.125 

£10.08 

^ lf(x-5)**= 1 thenxe 

b R-{5) 

Jf R- (-51 U (S) 

m R 

Find the value of the following in the simplest form: 




y 

y) (VTj* 


• «T>" 

^ (0.01 f* 


(frv 


^ If X - 2, y ■ VT, then find the value of the following in the simplest form: 

b 3(x +y) 4 (x - y) 4 

2 ) find the value of x in each of the following: 

*3* J «81 b Wlf-9 & (32) *' J = 8 , * 41 

Q 25x3* 1 -9x5* ' 


*-r 












Rules of non - negative integer 
powers in R 


C omplete: (VI) 2 x (VT) 4 « (.,.) What do you notice? 

If a e R*. m, n are two non-negative integer numbers, 

m n m+n 

then: 4 *1 ■» 


Gencrati/afion: 

If * € R*. nn, n,-- I are non-negative integer numbers 

then: a"" * a" x-xa* = a"™*- 

From the previous rule, we find that: x (VI) 4 = (VS) 2 * 4 = (V37* = 27 

Second 



-ft Rules of non-negative 
integer in R 

•ft Solving problems on 
non-negative integer 
powers in R. 


Complete :(VJ) 7 + (VR J ■(..)“' What do you notice? 


Key terms 


If a e R* » w, n are two non-negative integer numbers 
m>n then a m + a" = a m " 


☆ Non-negative integer 
powers. 

☆ Set of real numbers. 


From the previous rule we find that (V5) 7 + (VJ) 3 *<V5) 7 ‘ J ■ (vT) 4 * 25 

Third 1 

Complete: (VI x VI) 2 «(VI) x ( -)-»-x---- 

If a and beR*,n is a non-negative integer numbers 
then: i a bi" =a n - b ’ 

GenerjJuation: 

If a, b, c,. . k e R*, n is a non-negative integer number then: 

(a x b x c x.... x k) B = a" x b" xc" x.... x k" 
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• • 

If * b € R’/ then (- J-) - n is a non-negative integer 

where b^O, a*0 


Generaltiation : If a, b, C,- , 

( . V n », n n ,b 

■ -*i \ aka —« 

« 4t* _ 4 I ~ cNV—k* 


k e R and n is a non-negative integer then: 
where any of the factors of the denominator * zero 


Fifth: 

Complete : (2 2 ) 3 - (.r~ * (--)— * (-)— - (-r What do you notice! 


If a, b e R", m, n arc two non-negative integers then (a ) - a 


Generalization: If a, b and C, 


(-**=■)--HA 

' I 4 _ ' I 4 


, k e R and n is a non-negative integer, then : 

Where any of the factors of the denominator a 0 


Simplify each of the following to the simplest form: 

® VIx(VI)2x(V3)3 ((VI) 3 * <- VD 2 ) 2 tafr ***1^ 



& /ixwn J *(vi> 3 -(vi) W2 * 1 -(V!n‘-8 

V2> ((vi ) 5 x (. vi ) 2 ) 2 m uif* 2 xi.'nf x2 -wtx(-<n) 4 •bxA^n 

■(vn 5 + 5 - 4 «(vn* = 9 

w <VJ>* 


o 




























■s 


- 


% Choose the correct answer : 

^ Which of the following is the nearest to 11 2 + 9 2 ? 

Jf 22 + 18 jf 211 +29 !* 120 + 20 *120 + 80 

£ The value of: (2) 20 + (2) 21 is: 

^ 2x2 40 i| 2 x 2 41 ^ 3 x 2 20 * 3 x 2 21 

• The value of: (3)®% (-JL) 2 + is; 

VI v^T 

A 3 



\M zero 

i 7 U 1 

^ One sixth of: 2 12 

X 3 12 is: 



1 * 6 2 

If 6 4 * 6 " 

^ The value of : 2 s ♦ (VI) ,# is : 

* 2 * 

'■f‘T Find the simplest form : 

Jf 2'® (VI)' 5 

^ (VII 2 x (VI) 4 


(gt (-VD’ + I-VF) 5 

a (—r 

w ' JVJ 


^ (VJ) 7 *(VJ)* 

^ (VD* 




0 «-■£■ « 

b = -1 then calculate the value of 7 a* + (1 - 

£ If a-VI 

b = VI" then calculate the value of: 

* a 4 - b 4 . 

i* 

• —. 


0 If x-2 VI 

y - 3 then calculate the value of: (x 2 - y 2 ) 1 . 

0 Hjif-i- 

then calculate the value of (-|-)* 41 . 
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Rules for negative integer 
powers in R 




Think and Discuss 


What you'll learn 

■A Generalization of the 
laws for non-negative 
and negative powers 
in It 


Generli/ation the laws of exponents 

If a, and b e R*. m. and n € Z then: 

3 

3 

3 (a b) n = a" x b" 


» (t) -f 

(ffmf 


Key Term* 

w Negative integer powers 
☆ Set of real number R 


Remarks: 

If a e R*. n e Z + then a", a'" each is a multiplicative inverse for 
the other, then , a" x a ‘= 1 for example: (vTp x ( VT)*s » 1 
(2> lfa,b€R*,n€Z*then('T) -(T) 


) Find in the simplest form : 


J*5WT1 

1 *' 

*(#r 

Si 

2«X4 

3*» 

Solution 




A. 5 (VT)'’ 

5 

“VT = 

-L_ „ VT, 
TV vr 

. »VT . 

5 

-VT 

B / V *”\+ 

/ VTvm 4 

2 1 x 4 

3 x 4 

M( w> 

l VT ; 

9 


2 


6 








■RS 9 




»'(VT) 3 


£ Find in the simplest form 

wmw-mVTp-o)* 

Express,on ,-- - (3) x <S ) 2 x iyffi" 

= (3)' 1 x (5f? x <^/Y f *ix CBf* * <5)’ = ^ x (5)' = | 

|f 49 ' 25 _lL_ = 343 Then calculate the value of 6 2n 

W . _4n 


49 • 25 ’ 3 



<¥t Complete: 

^ The simplest form of the expression: 2 **** + (2)* 1 j = .. 

^ If x - <>/Y ♦ 3)*, y - (\JT ♦ 3)‘ s then x y »- 

^ a * + 1 = a" 4 (_♦-) where a * 0 

^ If2“x5'*»2.5thenx-- 

W If4‘ ,, = ^then tyY"-- 

Choose the correct answer 


^ if(x-3)*—-1 then Xe_ * R PI tr R-1-31 fir (3) » R 

(VT + VT) , (VT-VT) , i*: 

4r 1 If V5 fir o 5 

• If 3 * = 5 et — = then 3 , * r *- 

•*r . — , 

v ± fir I. C 2 flr 12 

Iff If 2*‘ , x3 , '* = -j- then x *- 

* 3 If -1 A 1 % 3 
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in the simplest form in each of the following : 

®(VEy* <*> \nv«<-v7> 4 #(vrj** 


Hlfr Find in the simplest form in each of the following: 

^ (VT)‘ 8 »(VT>' < q of) 2 Min' 7 

(yJT ) “ (f » 2 ■ MM 


h ff|r Find the value of * in each of the following : 

© 2’ = 32 © 2‘>.1 ©3* 2 = | 

© If 3* « 27 and 4* * y ■ 1. Calculate the value of x and y. 

i»| If: i——— ■ M find x, then Calculate the value of (4) '* 

w <«>* 


© Find in the simplest form of 


then calculate the result when x 








€ « 



First: Find each of the following in the Amplest form: 


ofT) 


3\JT (VT)* 
VT 2\fT 



We have previously learned that: 


i x < _ •« 

1r T Ta" 

• c ad 

i < »d*bc 

bd‘ 

, c ad-bc 

t't"— bd - 


(where a and b, d *0) 
(where band c,d*0) 
(where b, d* 0) 
(where tv d a 0) 


if Do operation (♦ . - , 
♦) on integer powers. 


Key form* 

☆ Non-negative integer 
powers. 

it Negative integer powers 
Ordering operation. 


Second: Use mental math to find: 3x2*- 6 + 3x5 +4. 

Check your answer using the calculator to do the operation above. 

Ordering operations: 

0 Do the operations in the interior parenthesis, then the exterior 
parenthesis if found. 

Calculate the powers of numbers. 

Do multiplication or division from left to right. 

® Do addition or subtraction from left to right. 



This order is follow ed in calculators. 
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j | Find the result of each of the following in the simplest form: 

^ 2 s x 3-* -T 6-* ■ (y/~T ) 5 t5 W + 2 VT * VT 


Solution 



M 2’ J x 3' 2 + h -4 = 2° x3' 2 x 6 4 

-2 , x3 , x2 4 x3 4 -2 , * 4 x 3 j " 

-2 , x3*-2x9-18 

Calculators are used to check the previous operations as follows : 


SUM * j C9 09 O ^ ► CB 89 ►CB <• C3 ID 4 


•* iVT)* + 5 >/T ♦ 2 VT * VT - <VT>* + (VTi 1 ♦ 2 <VT ) 2 


■ (VT)' 1 ♦ 2 x 3 ■ (VT )* + 6*5 + 6»11 


9 ^ — x * «_L Find the value of * 

12 3 

Solution 


3* x2 i% I 
(2*x3)^' "5 
3* x2** = l 
3 »*i x 2 i*+* 3 

3*-«-i x 2 x 212 _i 


3' 1 x 2* 2 


3 


3 

2“ 

2 " 



•J - 1 

•2 =2* 


x - 2 = 0 


• x =2 









I. IBBllg 

- 


= ,». jh >h- < a ,-b| 

• b a - b 

-<vr) J - vr x vr + <VT) J = 2 - vr + 3 = 5 - vr 



Ij) If a s VT, b = V~J • Find *he numerical value of: 

.4 4 Ak* 


b •« 

t 2 2 


y b J _ <b 2 . - 2 ) <b 2 - a 2 ) 

^ b J .. 1 

= b 2 -« 2 =(VT) i -(VT) 2 = 3.2»t 


j 4 x 2 •» 

l}ll x * 9 Find Ihe value of x 
Vj) connet ling with commercial business. 

If« m (1 -h)" where <c) is the total sum m in pounds, (r) is the profit per pound yearly 
and n is the number of years, then calculate <c) to the nearest pound If m = 2.5 x 10 4 , 
r - *.8 x 10‘ 2 , n ■ 12. 
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General Exercises 


nrj? Complete 

^ The Simplest form of the expression : 2 J * 2 2 + 4‘ J * — 

The Simplest form of the expression: (3 V + 9 1 x (-2)“' * 

^ The Simplest form of the expression: 4 3 x 3 -J x ( ) * s 

0 If: 3* + 3* + 3* = 1 then x =_ 

irr\ — 2-^2 -- -i- then x » _ 

^ 2 


w Choose the correct answer : 

the expression : —— equals 


U 3* 


2 

Q The numerical value of the expression 

* i H 7 * 

0 ( 5 ’ , * , - 5 * 4, ) + 5 “» 

MS « 10 


10 ,n 

10 


* 15 


lai The value of the expression 3 5 -KV3^ 10 -2(3f ■— 

-a (V3) 5 


a 


.1 y 


® 6**11 then 6**’ =_ 

* 12 H 22 

dip 


& 66 


* 20 


, 2 (3) 5 


»», 72 


i If x = 2 -f \f~T. y » 2 - \fj~, then find the value of the expression: — * 

. <»*y) 

form . 


® M 8 - X g = 64 Find X then find the value of 4 * 
18* 


in the simplest 















4 ) (Connecting wMh Geometry! If the total area of a cube is 3.375 xIO 2 cm 2 , unit area, 
then find : A Edge length of the cube %> Volume of the cube 

^(Connoting w«h Geomotryi If the volume of a circular right cone gives the relation 
V « — X x 2 h then find the height of the cone if its volume is 7.7 x 10 2 cm 3 
and the diameter length of its base is 14 cm. I* • -yH 

IConnocimg *v<ih Geometry) If the volume of a sphere V » j M r* 
then find the radius length of a sphere with a volume 3.8806 X H^cm 3 

•»=«- 


and a. 128 r. y, c - 6.30S » 10 > then find n. 


Q 




Connecting with technology 

(whmVTV-oi 3 . 

To find the sum of the expression: -;-; - (The result ■ -f-) 

Hint 

Follow the following steps using the calculator: 

start » 15 QJ Q) ► O 13 G9 ►O 3 O ► 
^3 C9 O 9 O - O ID 19 
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Aetivites ' 


■sr 


r^i 


| Find in the simplest form: ♦ 2) n {\fs~ ■ 2) n 

) If as \[T, b * ( \J~7~ )' then find the value of: a' 0 ’ b " 
I Find in the simplest form: 


P 

■ >VT VTVT vT'VT VT*VT VT-VF VF*VF Vu'VF 

S Multiply each fraction by the conjugate of its denominator up and down. « 

Choose the correct answer: 


{0 the digit in the units place of 3° *2 H is: Ml *3 M 4 • 6 ^ 8 

(0) If x a 0, x ♦ ■ VT then x* ♦ “j - * M 1 M 5 M 5 M 7 M 9 


W 

^ Simplify : 

J*(<-s>>f x t-VTr 4 * *" 

SKf* 

|g) Calculate the value of x: 

* (■§-)■** = <3-|- )"* * 5"* *"« 0 0016 

«llf<Vf )*» -f ^<T r 

||| Population: If Ihr number of population <y) in million in a country is identified Mr the rHrfi^ 

(y) « 11.7 ( 1 . 02 )* where x the number of years starting from year 2005. 

Calculate the number of population expected for this country to the nearest million 


* year 2011 


• year 2000 















UNIT THREE 



Probability 



Think and Discuss 


You will learn 

"feThe meaning of 
inferential statistics. 
<feThe concept of a 
sample. 

^Random 
experiment 
x. Sample space 
Event. 

*>The concept of 
probability 


Key-Term/ 

^Sample. 
Random 
experiment 
V Sample space. 
Event. 

^Probability 

'^Prediction 


You have learned before some statistical ways anu 
procedures used in collecting and organizing data, to display 
data in tables and graphs and to use frequency tables or 
grouped frequency tables (ascending and descending). You 
have learned also to organize data sets by using bar graphs, 
line graph, histograms frequency tables. 

You have learned also how to express data in brief forms 
by finding mean, median, and mode used to estimate and 
make decisions. 

Statistical inference: 

Let's think 

A feasibility study is always needed before starting build a 
factory or any investment project. 

The quality assurance of production 
of a factory shows that 2% of the 
production of a certain machine is 
defective What is meant by this? 

A feasibility study is considered 
predictional way about the success of 
the project and achieving its objectives 

So It is necessary to start first 
with formulating hypotheses about 
the location of the project, operating supplies, employment: 











jiiiie 

and marketing procedures, then testing and checking these hypotheses to make a 
decision to start the protect. 

2% of the production of machines is a defective production this does not mean that 
each produced 100 units, you will find 2 units out of order 
Therefore, the percentage 2% means the averange of defective units when 
examining a large number of production sets, each set consists of 100 units. There 
fore the probability of producing a defective unit is 0.02. 



Therefore: 

Statistical inference depends on the process of producing accurate statistics and 
requires careful planning and selecting a representative sample of the population. 

Probability is used to support conclusions made from results of a survey in many 
samples. 

Think 

What are samples and types of samples? how can a random sample be chosen? How 
can a regular sample be chosen? Why are samples used? 

The concept of a sample 

A sample is any pert of a population To obtain information about a large group, or 
population, smaller pans or samples are studied A sampling method is a procedure 
for selecting a sample to represent the popoulation and to provide a reasonable 

representation of a population situations. 

V___ 

Probabilities are used in making decisions from a set of avilable decisions concerning 
with studying of a certain phenomenan in case of uncertainty or encountring the 
imperfect data . 



Probability: 

You have learned before the theoritical and experimental probability. Experimental 
probability depends on experiments and results of a survey. 


Anyway, the probability of an event is described by the ratio: 

number of outcomes m the event 

The probability of an event = -—--- 

number o< «• poratHi outcomes n Sw sample spec# 
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As the number of trials in an experiment increases, the approximation of the 
experimental Probability improves and becomes closer to the theontical probability 

Therefore. The expected number of outcomes in an event a 

the probability of its occurrence X number of all possible outcomes. 

Theontical probability is based on the assumption that all outcomes in the sample spaoe 
occur randomly which means ail possible outcomes are equally likefy For example 


A Tossing a regular com. There are 2 possible ways 
Ihe com can land heads |H) or tails (T) Each way 
has the same chance of happening The chances 
of heads and tails are equally likely 
0 Rolling a regular die and observing the number 
on the upper face Each number has the same 
chance of occurring The chances of all numbers 
are equally likely. 

0 Drawing a colored marble from a bag containing 
similar colored marbles with the same volume and 
the same number of each color The chances of 
all outcomes are equally likely 
0 Drawing a card from a set of similar cards and 
recording what is written on it.etc. 



A rarxtorn experiment 


is an experiment. where its all possible outcomes are 
known before simulating it but we can't determine the 
actual outcome 


Sample spaces 


is the set of aM possible outcomes of a random experiment 
The number of its elements is denoted by n (s) 


is a subset of the sample space If A is an event in S. then 
An event A s and the number of elements in A is denoted by n(A) and » 
is the number of outcomes in the event A 

Then probability of occunng an event A c S. is denoted by P(A). 

where 

number o* outcomes the overt A n 

^ number of aa possible outcomes in the sample space n (S) 

. n(A)<n(S) 

n (A) € N* n(S)€ Z* V&T* 0 
0 < <1 I e 0 p(A) < 1 




















Unit 3 : Lesson 1 


W Exemple (1) : 

A numbered card is selected randomly from a set of similar cards numbered 


from 1 to 24 Find the probability of 
A ^ muHipl^ of 4 

getting a card carries: 
b a multiple of 6 

0 a multiple of 4 or 6 

■■■ 

□ 

c a multiple of 4 and 6 together 

. ® 7 

□ 

E a number divisible by 25 

F a positive integer less than 25 

a io ii 


Solution 


13 14 15 

□ 

Sample Spaces = (1. 2. 3,.. 

.24} 

17 18 19 

□ 

n (S) = 24 


21 22 23 

□ 

A Let A be the event of getting a multiple B Let B be the event of getting a multiple 


of A 

of 6 




/.A* (4.8.12.16,20.24} 
n(A )-6 

"(A) 6 i 

W'TW" * M * « 


B «{6,12.18.24}. n(B)« 4 
n (B) 4 1 


P(B) - 


"(S) 


C Let C lx* the event of petting a multiple of 
4 and § together 


0(12.24}, n (C) ■ 2 

n (C) 2 1 

P(C) ' ‘VTI 


E Let E be the event of getting a number 
bivisAle by 25 This event is impossible 
Why? 

X-0. n(E)»0 
..P(E)»z 6 ro 


0 Let D be the event of getting a multiple of 6 or 
a multiple oM , 


D ■ (4.8,12.16.20.24.6.18} 
n (D) ■ 8 


P(D) 


MO) 

"meT 


8 1 
W 8 T 


F Let X be the event of getting a positive integer 
less than 25. This event is certain Why? 


X-{1.2.3.24} 


.\ n (X) ■ 24 ■ n (E) 
MX) 

p W - -T7ET - - 


ME) 

n(E> 


■ 1 


** f#r to the given example: 

0 Impossible event (0): an event can not be occured. 

The probabity of an impossible event = zero 
0 Certain event (S) an event whose outcomes are all possible outcomes 

The probability of a certain event = 1 
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At illustrated in the opposite figure, 
whore P(A) € [0. 1] 

It is possible to write the probability as a 


fraction, decimal or percentage 

Practice 





H- 

i 

7 
fl ■ 
50% 


Cert»n event 

H- 1 

i ' 

0.75 

75 % 100 % 


Selecting randomly a card out of 40 similar cards in a box numbered froml to 
40 Find the probability of getting a card carries: 

A an even number. B a number is divisible by 3. 

c a number is not divisible by 10. 0 an even number is divisible by 3. 

c a prime number is less than 20. 

Drawing randomly a colored marble out of a box containing 12 red marbles, 
18 white marbles and 20 blue marbles 
Find the probability of selecting: 

A a white marble a a red marble 

c a yellow marble. 0 a non - red marble 

E a red or blue marble 



In a survey of favorite weight of a package of wash powder The manufacture 
company asked a group of 300 Ladies using this product The following table lists th 
results: 


Weight (in gm) 

125 

250 

375 

500 

Surr 


120 

45 

96 

39 

300 


I: Selecting randomly a lady, what is the probability to choose 

A 125 g ■ 250 g c 375 g 0 500 g 

N: What is your advice to the manager of this company according to the resuf 
of this survey? 










| Unit 3 : Lesson 1 


4u 

125 gm = mo = iW 

= | * 0 4 = 4 % 

45 15 

3 

250 gm = 300 * w 

= 20 = 0.15= 15% 

_ 96 32 

8 

375 gm = 300 = Too 

= 25 = 0 32= 32% 

500 gm = jo, = l6 o 

= 0.13= 13% 


Note that 


q It is possible to wnte the probability in the form of a fraction, a decimal or a percent 
For instance, if the probability = 20 then the probability = x (100) % = 15% 
Second: Write down your advices to the manager of the company, discuss it with your 
classmates and Keep the report in your portfolio file 



The following table shows the results of a survey of favonte transportation means 
to go to school 



^electing randomly a student. Find the probability in percent of choosing: 

A * bus user c a private car user 

B • bicycle user. 0 on foot walker 

Example (3) 

A life insurance company has found in a sample of 10000 men. between 40 and 50 
years old, 67 are dead m one year 

What is the probability of a man to die between 40 and 50 years old in one year? 
B are results important for life insurance companies? 
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c If the company signed life-insurance contract with 50000 men between 
40 and 50 years old, then how many death-benefits should be paid in one 



A Death probability = = 0.0067 

B Life-insurance companies are interested in expenmental probability to find the 
insurance- rate (instalment). 

c The estimated number of death-cases in one year - death probability x 
number of insured persons = 50000 x 0.0067 = 335 

Practice 

In producing 300 electric lamps, 18 units found defective. 

a What is the probability of a unit to be a defective unit? 

B What is the probability of a functional unit? 
c Is it possible for a unit to be a functional unit and out of order 
unit in the same time? 

d Find the sum of the probability of a defective unit and 
the probability of a functional unit What do you observe? 

E If a daily production of this factory was 1600 electric lamps Find the number 
of the functional units in that day. 

General Exercices 

1 f During the training of a soccer-team for the final-match of world-cup, a player 
scored 12 goals out of 15 kicks and another player scored 9 goals out of 12 kicks 
whom will the coach choose to kick the penalties during the match? Why? 

2, A calculator manufactunng company examined randomly electronic-circuits in a 
sample of 200 units. The defective production was 6%. 

How many units are out of order in this sample? 

A If the total production in one month was 1500 units How many units are 
b functional units for marketing? 












1 

i 


| Unit 3 

:Lesson 1 


| A garment factory produces two types of shirts. The factory made a survey to adjust 
the production quantity according to market requirments Samples of 100 shirts are 
chosen from 5 shopping centres of the factory. The following table lists the results. 


(D 

(2) 

(3) 

(4) 

(5) 

39 

82 

34 

22 

53 

61 

18 

66 

78 

47 


Estimate I number 


a Which type is more demanded? what is the advice you give to the company? 
b If the total production of this factory was 4000 shirts. What is your estimated 
number of shirts of the first type? 

♦ The following table shows the evaluation of 50 students 
in one month 

A student is randomly selected What is the probability 
of getting a score of: 

A Excellent • Good 

C Fail O less than good 

t A team plays 30 matches in a national league Its draw 
’ probability is 0.3, and its win probability is 0.6. 


Excellent 

Good 


6 

9 

11 

16 

8 


pind: 

a Estimated number of draw matches 
b Estimated number of lose matches. 

^ A garment factory in the Tenth of Ramadan city produces 6000 unit daily. As a 
sample of 1000 units examined, 20 defective units were found Calculate the 
number of defective units. 
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Activites 

A survey has been conducted on 100 students about their favourite games 
which they practice. The result was as follows: 

Find the probability if a student prefers 


A Practicing football 
B Practicing handball 
C Practicing athletics 
O Practicing tennis 
E Practicing hockey 

2 If the number of students is 600. How many 

nts are predicted to practice Hockey? 


favourite game 

Number of 

students 

Football 

44 

Handball 

27 

athletics 

12 

Tennis 

4 

Hockey 

13 


w 


Unit Test 

y > In a fruit packing plant, 30% of fruits is not suitable for exporting because the size 
is too small. How many tons can be exported in 10 days, if 20 tons of fruits are 
delivered back daily to the factory? 

Drawing randomly a colored marble out of a bag containing 32 similar marbles 
colored red, white, green and yellow The probability of getting a red marble « j . 
Estimate how many red marbles are in the bag? 


0 





















UNIT FOUR 










Equality of Areas- 
Two Parallelograms 


Think and Discuss 


Tow will loom 

Relation between 
areas of two 
parallelograms 

Relation between 
area of a 

parallelogram and 
area of a rectangle 
^To calculate area of 
a parallelogram 

Relations between 
a parallelogram 
and a triangle with 
common base and 
drawn between two 
parallel lines 
'bTo calculate the 
area of a triangle 

Key-Term/ 
Area 

^ Parallelogram 
Rectangle 


Use what you have learned before to find answers of the 
following questions: 

What is the definition of a parallelogram? 

%, What are the properties of a parallelogram? 

Is the distance between two parallel lines constant? Explain 
and give examples of real-life situations. 

Are rectangles, rhombuses and squares special cases of 
parallelograms? Why? 

The altitude of a parallelogram: 

In the opposite figure: A B C D is 
a parallelogram. If we consider 
bc as a base and if 
o E 1 B c . then the length of 
o E is the corresponding 
altitude of the base b c . 

If we consider a b as a base of the parallelogram and if 

df i AB 

then the length of of is the corresponding altitude of 



* Triangle 

the base ab . 

Base 



■ Altitude 

parallelogram corresponding to 


^Two Parallel lines. 

the base B c is congruent to 




r ^ b 


DE*xy*BL why? 














■KL 


C B C B 

Given AB C D and E B C F are two parallelograms with a common base b c and 

bc \\ AF 


R TF areazZ7 AB C D = area ZH7E B C F 
Proof . A D C F is the image of a A B E 
BC in the direction of B c 

/. aDCF-ABE Translation is isometry 

area of figure A B C F - area of A D C F = 
area of figure A B C F - area of A A B E 
. area of £7 A B C D = area of £7 E B C F 


(Q.E.D ) 



O 























In the opposite figure: 

2Z7AB C D , ae 1 B c 
If o f bc , then a DCF is the image of 
A A B E by translation with magnitude 
in the direction of 



What is the relation between area £Z7 A B C D and area of rectangle AEFD? 



Parallelogram and rectangle with common base and between two parallel 
straight lines are equal in area. 



area of rectangle = length x Width 

area of rectangle AEFD * E F x AE = B C x A E why? 

Thus, area of ZZ7 ABCD*BC*AE 


Area of the Parallelogram = length of the base * Corres ponding height 


The distance between two parallel lines is always constant. 


If B C * YL, then 
area zZ7A B C D = BC x 
area X YL M = YL x 



What can you conclude? 































4’ In the following figures: 


Show that all the three parallelograms have equal areas. 



C b 


2 Complete 



DC. 
A F = 


as illustrated in the opposite figure: 

Is the area of piece number 15 = the area 
of the pieces number 16? 

State the number of piece of equal 
areas Explain your answer 


a piece of land is divided 

P*«ce 

N 15 

1/ pwc» M pwce 'M 

r N1 m N 17 1 

piece 

N 16 
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_x F D E A 

K Let's think 

In the opposite figure: bcWaf, 

ABCD, and E B C F are two Parallelograms 
ec is a diagonal in Parallelogram E B C F 
area a E B C = area of Parallelogram E B C F 
area Parallelogram E B C F = area 
area A E B C * area of Parallelogram ABCD 



Area of a triangle is equal to half of area of a parallelogram if they have a com¬ 
mon base lying on one of two parallel straight lines including them 


I 


a *7* 

ee 

^ Practice 


In the following figures xy 1 ab : 

Show that the shaded area Is equal to the half of the area of Parallelogram ABCD 



O 






























^ Let's think 


In the opposite figure: 
ABCD is a Parallelogram 
area of traingle E B C = 

=.x. 




iNote that: 


Q The of a triangle is the length of the perpendicular line segment drawn 
from a vertex to the opposite side 

© All perpendiculur line segments of a triangle intersect in one point. 


- 5 * 

^ Practice 

+ In th e opposite figure: A A B C is a right angled tnangle at A, 

AD 1 If 


area of the triangle ABC * ! AB ■ 
area of the triangle ABC - \ B C x 

AB x = B C x 

Let A B = 4cm and A C = 3cm What is the length of TiT? 



? In the opposite figure: A B C D is a square with 
perimeter = 24cm, 

E is the midpoint of s r 

Complete: 

A B = cm, C E = cm 
area of the tnangle A E C = cm 2 
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in 



BE n CO ={F} 

Prove that: area of the triangle A F D = area of the triangle E F C 


Given ^7AB C D, be n CO = {F) 

R.T.P area of A A F D = area of A E F C 

Proof area of A A FB = y area of i Z7 A B C D (corollary) 

area of A AF D + area of A B F C = ’ area of ZZ7AB C D (1) 
area of A E B C = y area of /Z7 A B C D (corollary) 

area of A E F C + area of A B F C * y area of ZI7A BCD (2) 
from 1 1 1 and (2) we have: 
area of A A F D = area of A E F C 

Let's think 

In both figures A and B : 

A B C D is a parallelogram 
Why is area of Fig.(1) = area 
of Fig. (2)7 



x. 













I 


Exercices (4-1) 


In the opposite figure: 

AD 1 CB. BE 1 AC.AC = 16cm. 

B C = 10cm. AD = 8cm. 

Find: (a) area of A AB C (b) the length of be 

$ In the opposite figure: 

A B C D is a parallelogram with penmeter = 48cm. B C - 2 A B. 
area of A A B C = 56cm 2 . 

E is the midpoint of b c Find: 

a) The two heights of d7 A B C D 

b) area of A A E C 






3 In the opposite figure: A B C D is a rectangl 
Prove that area of A D A E = area of A A B C 

4 In the opposite figure: 

A B C D. E B C F are two parallelograms 

be n cd *{L), De af ,Ee af 
P rove that: 

a) area of the triangle A B L = area of the triangle F C L. 

b) area of the figure A B C L = area of the figure F C B L 

$ In the opposite figure: 

EO\\BC . XD\\ cy . 

EB \\FC\\ DY . X € F C . 

Feed and A e e i 
Prove that: area of /H7 E B C F = area of ZZ7 A B C D = area of D X CY. 
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(hat they are congruent? 



Construction Draw ae - bc and OF ±bc 
Proof: AD \\ 1C . AE 1 BC and OF 1 BC 

.. A E F D is a rectangle. A E = D F 
area of A ABC = ^BC>AE(1) 
area ofADBC = lBC-DF = lBC-AE (2) 
From (1) and (2), we have 
area of a A B C = area of a D B C 
(Q.E.D.) 























1 






Practice 


] In the opposite figure: 

A B // DC .AC fl BD 


{M} 


Complete and justify each step of your answer: 

A area of A A D B= area because 


area of A DAC= area 
area of A DAM 


because 
= area 


because 


In the opposite figure: 

A AB C, X € ab ,Ye ac . 

XY // B C . M C BC 

Complete: area of A X M Y = area 
area of figure A X M Y = area Why? 


Q Triangles of bases equal in length and 
lying between two parallel straight lines 
are equal in area. 



ay// BC ,BC = EF = xy 
area of A A B C = area of A D E F = area of A XYM = j L.H 
0 The median of a triangle divides its surface into two triangular surfaces 
equal in area 


(BD = DC S L) 


ad is a median of A A B C 
area of A A B D = area of aADC* j LX h 
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A A B C with a median ad , Ee ad. draw be and ce 
Prove that: area of a A B E = area of A A C E 


Complete 

v ad is a median in the triangle 
area of A A B D = area 

is a median in A E B C 
area of A E B D = area (2) 

subtracting (2) from (1) . then 
area of a A B E = 


A 



Exemple : 

In the opposite figure: 

ad // s c .Je sc , F e TcT where 
BE = CF, af n eo={M} 
prove that: 

first: area of A A ME = area of A D M F 
Second: area of the figure A B E M = 
area of the figure DCFM 
Proof: 




ad II EF . and a A E F and 
aDEF have a common base e f 
area of A A E F * area of A D E F 
subtracting area of A ME F from both sides, then 
area of A A E M = area of A D F M 


(1) (I.Q.E.D) 










Show that all the shaded figures have equal areas ( Use given information): 





Theorem 3 


1 

If two triangles are equal in area and drawn on the same base and in one 
side of it then their vertices lie on a straight line parallel to this base 


Given area of A A B C * area of A D B C. 


0 c is a common base 
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Proof: area of A A B C = area of A D B C 
.yBCxAEsyBCxDF 
A E = D F 


•• At I BC , DFi BC 
.. AE II OF 

Figure AEFD is a rectangle Thus : 

14 think 

1 In the opposite figure: 

B, C, D, and E are collinear, wt>ere 
B C = DE 

H area o#A ABC® area of A F 0 E What 
can you conclude ? Explain your answer 

^ In the opposite figure: D e "ec* .A € *f e" 

BC-EF 

If: 

area of A A B C = area of A D E F 
What can you conclude? Explain your answer 
Note that: af* ll\ c Why? 

Example 

A B C D is a parallelogram , ac n bo ={M} 

E € ab where area of A A ME = area ofA A B C 
Prove that: The figure B E C D is a parallelogram 
Proof: v area o(A A ME = area of A A B C 

Subtracting area of A A BM from both sides 
area of A B ME = area of A B MC 
and b oth triangles have the common base 
bm and in one side of the base bm 


ao II BC 

F A 



F E A 
















m 

[ Unitj 


Unit 4 : Lesson 2 


. . CE // BM (1) 

The fig ure A B C D is a parallelogram 
BE // O? (2) 

from (1) and (2) ihe figure DBEC is parallelograr 

e u Practice 


1 In the following figures all the colored triangles have the same area . Explain 



In the opposite figure: 

A B C D is a quadrilateral, where 
X is the midpoint of ad and Y is the midpoint of BC 
area of the figure ABYX = area of the figure DCYX 
Prove that: ad II b c 
Problem solving Tip c 

Draw bx , "ex 

In A XBC, xy is a median, what can you conclude? 
area of A AXB = area why? 
ao II ¥c Why? 






















Exercices (4 - 2) 


1 j n the opposite figures: 

AD // BC , E € BC . AC // DE . AC 0 BD = {M} 

Prove that: 

First: area of a A B M = area of a D C M = area of a EM C 
second: area of a D B C = area of A E B M 


•M 


? In the opposite figure: 

A B C D is a parallelogram. E € *cb~ where 
B C = B E 
Prove that: 

area of a F EC = area of ZI7 A BCD 



3 In the opposite figure: 

A B C D is a quadrilateral with "ad~ //bc , 
Ee bc , ac n bo ={M} 
area of A A B M = area of A E C M. 
prove that: II \c 



4 In the opposite figure: 

A B C 0 is a quadrialteral whose diagonals 
are intersecting at M. 

E € B m where ME = M D. 
area of aA M B = area of a C ME 
prove that: ad// bc 














Aeras of Some 
geometric Figures 



Think and Discuss 


You have learned before that the 
rhombus is a parallelogram whose 
sides are equal in length, 
v What is the Relation between the 
diagonals of the rhombus? 
v How can you calculate the area 
of the rhombus? 



Area of the rhombus: 

Off the side length of a rhombus 
is b and its height is h, then 
Area of Rhombus = b x h 

i.e: 

area of the rhombus 

■ base length x height 



Let’s think 


Ye« will I corn 

'bTo find the area of 
a rhombus. 

"bTo find the area of 
a square m terms 
of its diagonal. 

^To find the area of 
a Trapezium. 

Keg - terms 

b Square. 

^Rhombus. 

^Trapezium 

'bArea. 


is D E = D F? Explain. 


& * 


Practice 


4 find the area of the rhombus ABCD 

* area = 


C 


16 cm 

















B Perimeter of rhombus A B C D = 24cm. D E = 5cm 


o 



* You Know: 

The diagonals of the rhombus are perpendicular and bisecting each other. Refres 
to the opposite figure, complete: A 

area of rhombus A B C D =2 area A A B D 


x BO 



^Araa of 


the rhombus = half of the product of the lengths of its diagonals. 


a The Square Is a rhombus whose diagonals are equal In length. 
^Area of the square = j of the square of the length of its diagonal ^ 





Find the area of the following figures: 

^ A rhombus whose side length is 12cm and whose height is 8cm 
A rhombus whose diagonals length are 8cm and 10cm 
^ A square whose diagonal length is 8cm 

A rhombus whose perimeter is 52cm and the length of one of its diagonal is 10cm 
♦ A rhombus whose penmeter is 60cm and the measure of one of its angles 
is 60° 












A Trapezium it a quadrilateral whose two opposite 
sides are parallel. The two opposite sides are called 
bases and the other two sides are called legs. 

In the opposite figure: 

“ad", BC are bases of the Trapezium ABC D c 
"aT and ~Dc“are legs of the Trapezium A B C D 

A Trapezium has only one height which is the perpendicular distance 
between its bases 

Let's think 

Does the diagonal of a trapezium divide it into two triangles with equal areas? 
IfABCD is an isosceles Trapezium, in ab , dc 
: is m (a B) = m (4 C)? 

Draw ae 1 bc and df l bc 
E xplain your answer 

Isosceles Trapezium: 

If: A B C D is a Trapezium with A B = C D. then 
O The base angles are equal in measure. 

m (a B) * rn (a c). m (a A) - m (a D) 

0 The diagonals are equal in length A C = B D 
AC n BD = {M} 

AM = DM, B M = C M 

© The isosceles trapezium has only one axis of symmetry (L) which is the perpendicular 
bisector of its bases 
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Right Trapezium 

A right Trapezium is a Trapezium whose one of its legs 
is perpendicular to its two parallel bases 

In the opposite figure: oc 1 Be and co 1 ad , 

The height of Trapezium = The length of c i > 



Middle base of Trapezium 

A middle base of a trapezium is a segment XY whose endpoints are the 
midpoints of the non-parallel sides of Trapezium A B C D 


uaaigHi 

XY // BC //AD 

The length of xy = 1 (AD ♦ B C) 




Find the length of the middle base of a trapezium whose two bases lengths are 
7cm and 13cm. 

Area of trapezium: 

4 _b»_* 

Area of trapezium A B C D = area A A B D ♦ d_ 

area A D B C 
= 4 A D >B F 


2 

S T<*> 


bh 


b.)h 


1 B C ■ 0 E 

j b,* h 




GHEES! The middle base of the trapezium is parallel to the two bases and its 
length is equal to half of the sum of their lengths. 


Area of a Trapezium = the length of the middle base * its Height. 
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4 :Lesson 3 


n 


Practice 


& J ' 


Find the area of each of the following figurers by using the given data : 

A B CD 

0 8cm A l _ -" n 7cm A 0 A 

m 

^ 12 cm B - *“ 11 -* 


Exercices (4 - 3) 


4 Find h®»ght Of a trapezium with area of 450cm 2 and the two base lengths 
are 24cm, and 12cm. 

$ The area of a trapezium is 108cm 2 and the length of one of its parallel bases is 
15cm. Find the length of the other base, if the height of the trapezium is 8cm 

i|r The area of a trapezium is 180cm 2 . its height is12cm. Find the lengths of its 
parallel bases, if the ratio between their lengths is 3 : 2. 

4’ Two pieces of land have equal areas, one of them has the shape of a rhombus 
whose diagonals are 18m and 24m. and the other one has the shape of a 
trapezium whose height is 12m. Find the length of its middle base 

^ The area of an isosceles Trapezium is 120cm 2 . its perimeter is 60cm and the 
length of its middle base is 20cm. Find the lengths of its bases 

4 A B C D is a rectangle with AB = 6cm and B C = 8cm X. Y, L and M are the 
midpoints of the sides ab . Be", CD and ad . respectively 
A Prove that figure X Y L M is a rhombus and find its area 
b Find the height of the rhombus X Y L M 

£ A piece of land has the shape of a trapezium whose area is 4000m 2 , The 
lengths of the two parallel bases and its height are of ratio 3:2:4, respectively 
Find the length of its middle base 


AJ-Ashraaf printing house 
































General Exercises 


1 In the opposite figure: AB II o e , X and Y € AB 
. XDEY is a rectangle, ad II be . 

a) Find the area of the figure ABED 

b) If A D = 30cm, then find the perpendicular from B to 
AD. 



2 In the opposite figure: LMNE is a parallelogram 
Prove that the area of A LEF ♦ the area of A MFN 
= the area of a LEM. 

4 A B C D and B E C D are parallelograms where 
TZ~ n lo" * {M}. Prove that the area of A A B D ■ 
the area of A M E C 


4 In the opposite figure: ad // BC // EF 

Prove that the area of A A B E * the area of A D C F 

$ In the opposite figure: a B - AC. bd 1 ac . 

fTi *T _ 

a) Prove that e d // b c 

b) The area of A A D B * the area of A A E C 

0’ In the opposite figure: ad// bc 

Prove that the area of A A B M = the area of A D M C. 
Given the the area of a M B C = 20cm 2 . 
and the area of A A B M * 3 times the area of A M B C. 
Calculate the area of the rectangle drawn on acf and its 
other base is on A D 




0 GB 

v 


C 

















w 


Activites 


Use the memory device " Pick " for calculating the ari 

By using a grid How can you find the area of a poiygor 
To find an answer, notice the following: 

Oln the opposite figure: 
area A A B C * ^ area of the rectangle X B C Y 

= y*4x3 = 6sq units 
Oln the opposite figure: 

area of figure A B C D= area of A A B D ♦ area of A C B D 


r * 5 x2 ♦ 
s. 


r x 5 xl 


= 5 + y = 7ysq- units. 

Oln the opposite figure: 

To find the area of A A B C , we divide the figure into 
regions whose areas can be calculated 
. area of a A B C = area of A A B D ♦ area of A B C D 

s yx3»2*y*3x2 

= 6 sq. units. 

Refer to the above figures: 

Observe the number of red dots that represent the figure on 
squarers of the grid and they are called boundary points, and they are denoted 
by P Also, observe the number of green dots inside the figure and they are called 
interior dots and are denoted by i Complete the following table and check your 




First Figure 

Second 

Figure 

Third Figure 


i 

P 

P 

Msfif-1 

Area 

3 

8 

3.f., 

6 

6 

5 

6 ♦ j -1 



— 

— 



Draw other figures on the grid and calculate the area in each case geometrically 
Test and check by using the memory device pick. 


1 


pick rule Area * Number of interior points * 


Number at bouidary part* o( th« polygon 


Explain how can you use pike in a real-world applications. 
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1 Complete: 

A The area of the rhombus whose diagonals 6cm and 8 cm = 


b The diagonals of an isosceles trapezium 

c The area of the trapezium whose middle base 7cm. and height 6cm = 
o Triangles with congruent bases and drawn between two parallel lines are 


E The median of a triangle divides its area into 
F The area of a square is 50cm ? The length of its diagonal = cm 

N 

£ In the opposite figure: 

A B C 0 and A B M N are two parallelograms 

Prove that: the area of 
A E B C * y the area of ZZ7 ABMN 



3 In the opposite figure: 

A A B C . D is the midpoint of ab . E is the midpoint of ac 
Prove that: 

a) area of a D B C = area of A E B C 

b) De Wbc 



c 


E 






















Similarity 


Think and Discuss 



During displaying examples and applications in the 
multmedia lab. 


Usama Said: 


Reflection, translation and rotation 
are isometry, because the figure and 
its image are congruent This means 
corresponding sides and angles are 
congruent 
Ahmed Said: 


Exercises figures displayed on the 
screen are similar to real figures Corresponding angles are 
congruent, but corresponding sides are proportional. 

Is the Polygon ABCD similar to the polygon XYZL? Why? 


You will loom 

’b The concept of 
similarity 

1 *5 Similar of Polygons 
I *b Similar of triangles 
K*r T 
b Similar. 

'b Proportional sides 
'b corresponding 
angles 


Two polygons are similar If: 

Q The corresponding angles are congruent 
j The corresponding sides are proportional 

In the opposite figure 
p ^ Example : 


w 


AB 

_ = 

AB 

AO 1 



BC 

BC 


CD 

CO 
























mUA ) = m(*A), 

m U c ) s m (< C), m (<D‘) * m (* D) 

The polygon ABCD is similar to the polygon A B C D'- 


Note that: 


O The order of corresponding vertices should be kept in giving names of similar 
polygons. Similarity is denoted by the sign ( - ). Fig. ABCD' ( - ) Fig ABCD 
means two similar figures 


© The proportional ratio between corresponding sides is called the ratio of inlargement 
or drawing scale. 

Notice: If the proportional ratio = 1. then the two polygons are congruent. 

© All the regular polygon that have the same number of sides are similar, why? 

O If two polygons are similar, then the corresponding angles are congruent and the 
corresponding sides are proportional as well 

($, Think: The square and the rectangle are not similar although the 
corresponding angles are congruent . Why? 

The corresponding sides of a square and a rhombus are 
proportional but they are not similar. 

«• Practice 

1 Which of the knowing pairs of polygons are similar and why? wnte the similar 















oimiidr uy ui iwu 

definition 


Similarity of two triangles 


Two triangles are similar If there exists one of the following conditions 
O The corresponding angles are congruent. 

Q the corresponding sides are proportional. 



In the opposite figure: ABC is a triangle in which A B = 5cm. BC = 6cm. 
AC = 4cm. and D e where AD = 3cm, 

DE \\ BC ‘ DE n AC = {E}. A 

A Prove that a ADE - A ABC 
® Find the length of de and ae 

Solution 

v DE \\ BC c 

.. m ADE) = m (* B), mAED) = m (* C) Why* 6cm 

v *A is common in a ADE and A ABC 

.-. A ADE - A ABC corresponding angles are congruent. So: 

AO _ QE _ AE . 3 - PE . AE 



AB ’ BC AC " 5 ” 6 ” 4 



DE - = 3.6cm and AE = ^ » 2.4cm 


Using the given in the opposite figures. 


Prove that 


D 


A 


A A DEF - A ABC 


4 cm 


6 cm 


Penmowrol ^ ABC 


■ the rabo ot the stmtanty 


6 cm 


5cm 


7,5 on 

















c 


Note that]: 

the ratio between the perimeters of two similar triangles 
= the ratio between any two of corresponding sides 
[Exercise (5- 1 )] 

+ In each of the following figures : 

Find the value of X , given that each pair of triangles are similar 





























? In the following figures: Find the value of X and y (Lengths are 
estimated In cm) 

A A A 




* 


* 


In the opposite figure: ABCD is a parallelogram 
where E e ~ba.~c T’n AD * (F), BC = EC = 10cm, 

AB = 4cm, and FD * 6cm. 

Find the length of: eb . ea and fc 

In the opposite figure: ABCD is a rectangle, in 
which AO = 12cm. 

X e ad where A X = 4cm, x7 \\ Ti 
and intersects ac at M and b c at y, 

where M X = 3cm. 

A Prove that A a M X - A C M Y. 
b Find the penmeter of A Y M C. 
c Is the figure A B Y M - the figure C D X M? Why? 


E 



4- A B C 18 a right angled tnangie at B in 
B C = 4cm. and bo l ac . 

Prove that : a BAC - A D A B, 
then find the length of ad . DC 



v 


A 
















'erse of 


Pythagoras Theorem 





Lesson 


Two 


I 


Think and Discuss 


You know from Pythagoras Theorem that 
if A ABC is a right angled triangle at B, then 
(AC) i 2 ■ (AB) 2 ♦ (BC) 2 
Now. we will learn the converse of the 
Pythagorean Theorem. 


Converse of Pythagoras Theorem: 


Yew will learn 
Converse of 
Pythagoras 



Using pythagoras 
theorem on solving 


In a triangle if the sum of the areas of two squares 
on two sides is equal to the area of the square on the 
third side, then the angle opposite to this side is a right 


i • in A ABC, if : (AB) 2 ♦ (BC) 2 = (AC) 2 
then m (*B) * 90' and A ABC 

is a right angled triangle at B. 

The converse of Pythagoras Theorem 
can be rewritten as: 


In a triangle if the square of the length of a side is equal 
to the sum of the squares of the lengths of the other two 
sides, then the angle opposite to this side is a right angle 


Corollary: 


_ A 

In the triangle ABC. if AC is the longest side 
and (AB) 2 ♦ (BC) 2 * (AC) 2 , 
then a ABC is not a right triangle 


















Exercices (5 - 2) 



DF 2 ■.... 


MN 2 ■ 


DE 2 ♦ EF 2 * ... 


ML 2 ♦ NL 2 « ... 


3cm 



XY 2 «(/34') 2 « 
YZ 2 ♦ ZX 2 * 


AC 2 ■.... 

AB 2 ♦ BC 2 = ... 


the triangle is . 

♦ In the opposite figure:ABCD is a quadrilateral 
m (* B) = 90”, AB = 9 cm. BC * 12 cm, CD = 17 cm 
and DA = 8cm. 

Prove that: 

m (* DAC) = 90' then find the area of the figure ABCD. 


the triangle is 




















Projections 


Think and Discuss 


Ym will Imm 
5? To find the 
projection of a point 
on a line 
v,To find the 
projection of a line 
segment on a line, 
x To find the prjection 
of a ray on a line 
<bTo find the prjection 
of a line on a line. 

Key-Terms 

Projection 

Point. 

Line segment. 

5: Ray. 

Straight line 


A piece of chalk falls down on the earth: 

Does it fall down vertically (perpendicular to the earth)? 
Does It leave a mark on the earth? 



The point A' (the point of intersection 

of AA 7 and L) Is called the projection 
of A on L 

B e L The projection of B on L is itself 


Nolo that: 


Projection of a point on a straight line is that 
the point of intersection of the perpendicular 
segment from this point and the straight line. 

If the point lies on the straight Mne, its 
projection on it is the same point 
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The Projection of a line Segment on a given straight line 


Finding the projection of line segment a b on a line L. 

If A is the projection of A on the straight line L 
and B is the projection of B on the straight line L, 
then 7F is the projection of Tb” on L. 

L 

I If C € "aT and C“ is its projection on L, 


Note that 



then C € a 8 




Practice 


The following figures illustrate segments in different locations. Complete by writing 
down the projection of each one as shown in the first example 



The projection of ab on L is 



The projection of c D on L 

it__ 

N M 

f i 

-L h _ ri _ 

N M 

The projection of m N on L 


The projection of g f on L 

IS 

A 

l B 

I 

_b_ 

c 

The projection of ab on l 


is 


0 































a The length of the projection of a line segment on a given line is less than or equal to 
the length of the segment itself. 


b When is the length of the projection of a line segment on a given line equal to 
the length of the segment itself? 

c When is the length of the projection of a segment on a given line equal to zero? 



Finding the projection of a b on L. 
wmmmmm A is the projection of A on L 


Note that 


***** B isth*projectionofjionL. 

If D € ab AB 

and D is the projection of D on L, 
then D € A B 

.. The projection of a b 




Let's think 

A What is the projection of a line on a given line? 

8 Can the protection of a line on a given line be a point? 
c Explain your answers by drawing different figures of a projection of a line on 
a given line and keep it in your portfolio fife 



O 



















vH/ 

•• Practice:(1) 

In the opposite figure: m B) = m (c ACD) = 90 
Complete: 

Jl The projection of ad on cd is 
■ The projection of ac on C d is 
A The projection of A c on A e is . 

^ - Practice (2) 

In the opposite figure: 

ABC is a triangle, with AB = AC = 5cm. 
and BC = 6cm. 

Find: 

A The length of the projection of ab on Bc . C 
B The area of the triangle ABC 

Practice^) 

In the opposite figure: 

ab n c D = {E}. E is the midpoint of co 0 
AC = 16cm. AE = 20cm. 

BD = B E = 10cm 

Find: 

_ M t B 

A The length of the projection of bd on cd 
B The length of the projection of a b on c d 

book • Second Preparatory I 
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Exercices (5 - 3) 


^ Complete the following table: 



2 In the following figure: 

ao II bc , AB = 13cm, BC = 5cm, C D = 15cm. 
m(Z ACB) = m(Z DAC) = 90' 

F,nd: a The length of the projection of ab on ac 
b The length of the projection of co on ad 

3 In the opposite figure: 

AB C 0 is a trapezium, in which ad II bc , 
m(Z ABC) = 90‘ If AD = 9cm. 

D C = 10cm. and CB = 15cm. 

Find: a The length of the projection of _dc_ on b c 
b The length of the projection of DC on ab 



AJ-Ashraaf printing house 






























0 


In the opposite figure: 

Q ABC is a right angled tnangle f 
at A ABNM. ACFZ and BXYC 
are squares drawn on the 
sides of the triangle ABC 

0 Draw ad 1 bc and 
intersects it at D and intersects 
xy at E. Draw bf and 
ay as shown in the opposite 
figure. 


Note that: 


m (Z BCF) = m(Z YCA) 

A BCF ■ A YCA Why? ? 

area of a BCF = \ the area of the square ACFZ Why? 
area of a YCA = y the area of the rectangle EYCD Why? 

Thus the area of the square ACFZ = the area of the 

rectangle EYCD 

AC 2 * CD x CY 
a AC 2 s CD x CB 

= The length of the projection of ac x The length of the hypotenuse BC 


Yow mill l«orn 

Euclidean 
Theorem. 
Applications on 
Euclidean theorem 







Euclidean Theory: 



In the right-angled triangle, the area of the square on a aide of the right angle 
la equal to the area of the rectangle which Its dimensions era the length of the 
projection of this side on the hypotenuse and the length of the hypotenuse 




e e Practice 

' 'hr 


In the opposite figure: 

A OEF is a right angled triangle at D, on i ef 

EN * 9cm and NF = 16cm 

Complete: 

(DE) 2 ■ EN * EF (Euclidean Theorem) 

a .X . DE ■.cm 

(DF) 2 * FN x. 

■.X ......... 

(DN) 2 * NE x NF 



~l \ 

r 16 cm 

9 cm E 


(Euclidean Theorem) 

DF «.cm 

( . ) 

DN ■.cm 


Let’s think 

Is DN x EF = DE x DF ? 


Why? 


Al-Ashraaf printing house Student s book Second Term 


CTO 



























Exercices (5 - 4) 


\ In the opposite figure: ABC is a triangle in which, m (^ABC) 
AB = 4cm. AC * 5cm and bd 1 ac . Complete 


BC = 
BD = 


cm 

cm 


■ AD*.cm 

0 Area A DBC = cm 2 


2 In the opposite figure: ABCD is a quadrilateral, where 
m (* BCD) = m (* BAD) « 90'. 
ae ± bd. BC = 7cm. CD = 24cm et AB = 15cm 

Find: 

A The length of bd and ad 
■ The length of the projection of a b on bd 
c The length of the projection of ao on ae 



3 In the opposite figure: ABCD is a parallelogram. 
AB = 6cm, AD = 10cm, DB 1 AB • 

Draw dE _LBC find: 
a Area of the parallelogram ABCD. 
b The length of the projection db on b c . 
c The length of de 



4 In the opposite figure: ABCD is a trapezium with 

AB// DC . m (* ABC) s 90*. 

E is the midpoint of B C , AB = 16cm, 

AD = 25cm, DC = 9cm, ae _L ED 
and ef -L ad 

16 

Find: A area of the trapezium ABCD 
8 Th e len gth of the projection of 
ae on ad . 



O 










Class 
Triangles according 
to their Angles 



Think and Discuss 


Tow (Mill learn 

to determine the 
type of a triangle 
according to Its 
angles 

Key-Term/ 

* A right angled 
triangle 

An acute angled 
triangle 

An obtuse angled 
triangle 



FI*. (1) FI*. (2) FI*. (3) 

^ Bis a right angle * B is an acuta angla / B Is an obtuse angle 

\ The length of ab does not change In all figures. 
The length of B C . does not change In all figures, Does it 
mean the length of ac changes according to the opposite 
angle?. 

Complete by writing >, or * or < : 

in Fig. (1) m (*B) - 90* . . (AB)* ♦ (BC)*. (AC)* 

in Fig. (2) m (*B) < 90* .. (AB)* ♦ (BC)*. (AC)* 

in Fig (3) m (*B) > 90* (AB)* ♦ (BC)*. (AC)* 

when is m (Z®)“ 90“?: 

Determining the type of triangle according to its angles, In 
case of knowing the lengths of its three sides 
We compare the square length of the longest side of 
the triangle and the sum of squares of the other two sides 
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If the 



square length of the longest side is equal to the sum 
| of the squares lengths of the other two sides, then the 


triangle is a right angled triangle 



B 


B is a right angle. 


A 



If the 


square length of the longest side > sum of squares 
lengths of the other two sides, then the triangle is an 
obtuse angled triangle 




- B is an obtuse angle. ^ 

III If the / \ 

square length of the longest side < the sum of 

squares lengths of the two other sides, then the b 

tnangle is an acute triangle. 




is an acute angle why? 




V Exemple : 

Determine the type of the angle which has the greatest measure in a ABC. where 


AB = 8cm . BC = 10cm and CA = 7cm 
What is the type of the tnangle according to its angles? 


The greatest angle is opposite to the longest side 
.. * A is the greatest angle in A ABC. since b c is 
the longest side (BC) 2 * (10) 2 = 100 













AB 2 + AC 2 = (S) 2 ♦ (7)2 

= 64 ♦49 = 113 
(BC) 2 < (AB) 2 ♦ (AC) 2 

A 

v a ABC 'S an acute angled triangle 


A is an acute angle 



Exercices (5 - 

5 >i 

Determine in a ABC the type of ^ A : 


a AB = 8 cm 

BC = 10 cm 

, AC = 6 cm 

B AB = 12cm 

, BC = 13 cm 

, AC = 7 cm 

C AB = 3 cm 

BC = 7 cm 

, AC = 5 cm 


General Exercices 

^ Determine the type of the greatest angle in A ABC, where: 


a AB = 9 cm 
b AB = 5 cm 
C AB = 7 cm 


BC = 10 cm 
BC = 12 cm 
BC = 16 cm 


AC = 12 cm 
AC = 13 cm 
AC = 14cm 


Determine the type of the triangle according to its angles. 


2 In the opposite figure: 

ABCD is a quadhlateral in which 
AB * 8cm, BC = 9cm. 

CD = 12cm. AD = 17cm and 06 a ab 
A Find the length of the projection 
of ao on 6 D 

B Determine the type of A BCD according 
to its angles 
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3 In the opposite figure: 

ABCD is a parallelogram with 
BC = 15cm, CD = 8cm, and 
AC = 19cm. 

Prove that: * ABC is an obtuse angle 


^Find the length of bc in a ABC , in which (AB) 2 > (AC) 2 ♦ (BC) 2 . AB = 15cm, 
AC = 13cm, ad X b C and intersects it at D, AD = 12cm. 


5 In the opposite figure: 

3 

F A 

ABCD is a rectangle in which 

AB = 16cm, BC * 24cm, E € c d .and 

DE = 9cm. Classify the triangle BFE 
according to the measures of its angles F 


\ 160 


c 

24 cm B 

6 In the opposite figure: 

A ABC, in which m BAC) = 90*. 

/ 

k 

ao X bc , AB = 8cm. and 



AC * 6cm. 

c . 

Find BD. CD and AD l 


\ 

b- 



^ ABCD is a rectangle in which AB = 30 cm. 
AD = 40cm, de X ac and intersects 
ac at F and intersects bc in E. 

Find the length of af . of and ec . 















(2) In the opposite figure 
If the figure ABCD - the figure XZYL. 

(a) Calculate m ( Z BCD ) 

(b) Calculate the length of XL, L 1Acm , f ^ 

determine the ratio of the enlargement. 

(c) If the perimeter of the figure ABCD = 26cm, what is the 
perimeter of the figure XYZL? 

(3) In the opposite figure 
BEn DC= {A}. 
m(ZB) = m(ZE) = 90* 

(a) Prove that : A ABC - A AED 

(b) Find the lebgth of BE .AC 
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4 In the opposite figure: ABCD 
is a trapezium in which 

AB // DC , AD 1 DC , 

AD = 12cm. BC = 13cm, 

DC =33 8cm. and be 1 oc 

I: Find 

A The length of c E , a b * The length of D b 

c The length of the projection of 0 c on a b 
D The area of the trapezium ABCD 
II: Prove that: m (z DBC) = 90* 
f In the opposite figure: 

A ABC is a right angled tnangle at A in which 
ad -Lbc , BD = 16cm, CD = 9cm 
Find the lengths of ab , ac and ad 
and calculate the area of A ABC 








ns 

Model (1) 

11] complete the following 

(1) If 2' +3 = 1 , thenjc«. 

(2) If X + Y«4,X-Y = 2 then X*-Y l equals ..... 

(3) The solution set of the equation X* -1 = 8 where X e Z + Is .... 

(4) ff 2* = 3 then 8 * ...... 

(5) l-j-.•/. 

12] Choose the correct answer 

5 \4s m . ( — . — .25.12S ) 

SJS 125 25 

(2) Z-Z =. (Z*.N. *.<<>>» 

(3) The volume of a cube of side length 3cm =.cm 3 

( 9,12 , 27, 81) 

(4) The expression X* ♦ KX + 36 is a perfect square when K equals 

(±« . ±8 . ±12 . ±18 ) 

(5) A regular die is thrown and observed the upper face, then the 
probability of appearance number divisible by 3 Is 

(1 , 1 , 1 , 1 ) 

' 4 3 2 4 ' 

(6) If (-)' =— thenjc*. ( -5 , -3,3,5 ) 

3' 125 

[3] Factorize each of the following expressions 

(a) X* +8X + 15 (b)2X*+7X + 3 

(c) X* -1 (d) aX - 7a + 3X - 21 

14] (a]Simpli(y to the simplest form 

2x3 

(b) Find the S.S for the following equation where X € R 
X* -8X + 12 = 0 

Student s book ■ Second Term 
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[5] (a)A bag contains a number of similar balls , 5 of them are white and the 
rest are red if the probability of drawn a red ball is * find the number 
of all the balls 

(b) If 3* - 27,4* v «1 find the values of X , Y 

Model (2) 

[1] complete the following :• 

(1) If = then . 

(2) X* - - (X - 2) (..... + 2X + 4) 

(3) (5X-2Y)(25X* + 10XY ♦ 4Y*)-_ 

(4) If — = 6, then jc* .. 

(5) A bag contains 9 card labeled by numbers from 1 to 9 a card is 

drawn randomly then the probability that the card carries an odd 
number is . 

[2] Choose the correct answer 

(1) If X’Y^-8 then _ 

( 8 ‘ 8 ‘ 2 ‘ 2 ) 

(2) The expression X* + 4X + a is a perfect square when a equals ... 

( 3 « 4 4 8 4 16 ) 

(3) The S.S of the equation X’-X«0 is. 

({0} 4 a> 4 {0,1} 4 {1} ) 

(4) In the figure opposite the shaded region 
represents... the circle 

8 6 4 3 

(5) If y + 3*+3*=l then** .... (-1,0, i,l) 

(6) If 6'=11 then 6* * *.(12,22,66, 

[31 Factorize each of the following 

(1) 4X 1 -• (2) X * + 8 

(3) X* - 5X (4) X* - X - 6 

[4] Find the S.S of the following equationinR:X*-X-6 = 0 
















(b) Simplify to the simplest form : 

[5] (a) if = i. Find the value of x 

(b) A bag contains a number of similar balls some of them are red , 2 green 
, 4 blue and the rest are red if the probability of drawn a ball with green 
color is ^ find the number of red balls 

Model (3) 

“For integrated pupils” 

QW$fon?(1) Qhgogf thg correct angwer: 

(1) The solution set in R of the equation x 2 ♦ 25 = 0 is. 

(a) ±5 (b) 5 (c)-5 (d) 4 

(2) If the expression x 2 ^ax-*-9isa perfect square, then a =. 

(a) 3 (b) 6 (c) 9 (d) 18 

(3) If (x - 1) is one factor of the expression x 2 - 4 x ♦ 3. then the other factor is 


(<«(y 


(a)x*3 

(b)xM 

<c) x — 3 

(d)x-y 

< 4 >*(§)'= 

(if - 



(a)-2 

(b)2 

(C)I 


(5) The probability of the sure event *... 



(a)0 

<b)i 

<c)1 

(d) 2 
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Quwttonf (2): 

Join from the column (A) to the suitable in the column (B) 


(A) 


(B) 

(1) If a 2 - b 2 ■ 15 . a ♦ b ■ 3 . then a - b ■. 


• 5 

(2) If one digit of the number 37450 is chosen at 



random, then the probability of the chosen 



number is an even a. 


• 6 

(3) lf(x*3y) 2 »x 2 + kxy + y , .thenk». 


. 2 

(4) 4* ♦4 3 *4*+4 > -. 


5 

(5) The probability of the impossible event ■ 


• 0 



. 4 4 


QumUam flfc fi— 

(1) **-y»-(.-.)(.♦.) 

(2) y»-a«<.-.)<x**2xs.) 

(3) x* - 5 x ♦ 6 •. (X- .)(.~-3) 

(4) (■ ♦ b) x ♦ (a ♦ b) y » (• ♦.) (.♦.) 

Qmutem t4); 

(1) A school has 320 pupils. Ihs probability of the ideal buy is 0.6, then 


the number of girts * 120 | j 

(2) If 3 " ■ 27 . then x ■ 4 

5 < ) 

(3) A card is drawn at random, from cards numbered from 1 to 10 ( ) 

(4) The positive real which If Its square a added to three times, the ( ) 

result wil be 28 a 4 

(5) The solution of the equation x(x-3) (x ♦ 5)-0 m R a (0.3. -5J ( ) 


Questions (5); 

4* flh. 

Complete the solution in which the expression ^ in its simplest form 


(2 r«(... » 3 r _2 

>*3* 


2** x 3*“ 


-2 X 3 







































(2) In A ABC If (AC)* + (BC) 2 - (AB) 1 then m(Z.) = 90° 

(3) If the point a • the line L then the projection of the point A on the line L is 


(4) The area of the circle of Diameter 14cm ■ cm 2 [x = y ) 

(5) A trapezium whose bases length are 8cm , 10cm and its height 5cm then 

its area equals.cm 2 



[2] choose the correct answer : 

(1) in A ABC if (AB)* > (BC)* + (AC)* then angle C is ... 

(a) acute (b) right (c) obtuse (d) straight 

(2) A rhomnus whose diagonals length are 6cm , 10cm has area.cm* 

(•) 60 (b)30 (c)15 (d)10 

(3) The ratio between the lengths of two corresponding sides of two similar 
polygons is 3:5 then the ratio between their perimeters is 

(*) 2:5 (b)5:3 (c)3:5 (d)1:2 


(4) If the area of a trapezium is 100cm 2 and its height is 5cm then the 


length of its middle base *....cm 

(•) 20 (b)30 (c)40 (d)50 

(5) ABCD is a parallellogram in which m(^A) = 70°. then 

.° (70,110,180,360) 


(6) Measure of each angle of the regular pentagon is ■ (90,108,120, 540) 

[3] (a) The sides lengths of one of two similar triangles are 3cm , 4cm , 5cm 
And the perimeter of the other triangle is 36 find the side lengths of the 
other triangle 

(b) In the opposite figure 
ABCD is a parallelogram 
X e AB , Y e AD such that 
Area of ACBX = Area of ACYD 
Prove that: 

W//BD 
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(b) ABCD is a parallelogram in which AB=18cm 
, DE=15cm and BC=12cm we draw DE 1 BC , .DO 1 AB 
Calculate the area of£7 ABCD and find the length of DO 


(5) (a) ABC is a triangle in which m(ZA) = 50°. m(ZB) = 60°. Arrange 
the lengths of the sides of the triangle in descending order. 

(b) In the figure opposite: 

ABCD is a quadrilateral in which 

AD\\BC,ACnBD-{E) 

Prove that: 

Area of A ABE * Area of A DCE 


[1] complete the following 

(1) The two polygons are similar if their corresponding sides are ......and 

their corresponding angles are. 

(2) The area of rhombus is 24cm 1 , the length of one of its diagonals 8cm 

then the length of th eother diagonal is. 

(3) A triangle whose side lengths 6cm , 8cm and 11cm then its type 
according to its angles is .... 

(4) Area of triangle is equal to half of area of a parallelogram if they have a 
common .... 

[2] choose the correct answer 

(1) A trapezium whose bases length are 6cm , 8cm then the length of its 
middle base equals ....cm 

(a) 48 (b) 24 (c)14 <d)7 

(2) If two polygons are similar and the ratio between the lengths of two 

corresponding sides is 1:3 and the perimeter of smaller polygons is 15cm 
then the perimeter of the greater polygon is.cm 

(a)30 (b>45 (c)60 



B C 


<d)75 
















(3) If the area of the triangle 24cm 2 and its height =8cm then the length of 

the corresponding base. 

(a)16 (b)6 (c)3_ (d) 2 

(4) ABC is right angled triangle at B , BO 1 AC then the projection of BD 

on AC Is (a) {A} (b){B) (c){C> (d){D> 

(5) A square of perimeter 20cm then its area equals ....cm* 

(a)20 (b)25 (c)50 (d)100 


(6) The number of the trialngles in the 
opposite figure * .. (3,4,5, 6) 

[3] In the opposite figure B C D E 

AO 1 CB , Bl 1AC . AC* 10cm , BC*7cm and AO*5cm find 
(I) the length of BE (ii) area of AABC 




[4] (a) ABCD is a parallelogram in which AB*8cm , AC=20cm 
And BD*12cm prove that m(ZABD) = 90° then find the area of this 
parallelogram ABCD 


(b) In the figure opposite: 

ABC is a triangle in which D is the 
mid-point of A B , E is the mid-point of AC , prove that: 
First: Area of the triangle DBC * Area of triangle EBC ;; 
Second: DE || ~BC Ej 


A 
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Model (3) 

“For integrated pupils” 

"jAiSl ^Uaj 

Questions (1) Choose the correct answer: 

(1) The area of parallelogram whose length of its base 6cm and its corresponding 

height of this base 4 cm equals.cm 2 . 

[12 , 20 , 24 , 48) 

(2) The triangle whose lengths of its sides 6cm. 8 cm. 10 cm is. 

[Acute angled triangle, right angled triangle. obtuse angled triangle. otherwise) 

(3) The rhombus whose lengths of its diagonals 6cm and 10 cm then its area *. 

cm 2 . 

[60 , 30 . 15 10) 

(4) Trapezium of length of its middle base 8 cm and surface area 56 cm 2 then its height 


■.cm. [32 . 24 , 448 , 7) 

(5) All.. similar. 

[squares , triangles , rectangles . parallelograms] 


Question s ( 2 ) Compl et e each of the followin g: 

(1) The projection of point on a straight line is. 

(2) If the triangle ABC is obtuse angled triangle at B then (AC) 2 .(AB) 2 ♦ (BC) 2 

(3) The square whose length of its diagonal 8 cm then its area *.. cm 2 . 

(4) The two triangles have same base and the vertices opposite to this base on straight 
line parallel to the base 

(5) Area of triangle = ^ x 


x corresponding height. 
























(A) 



(2) In the opposite figure : 
Area of A AED = area of A 


(3) In the opposite figure area of A ABD 
■ area of A . 



(4) If the ratio of enlargement between two similar triangles = 
1, then the two triangles. 




(B) 


• BEC 


• 2 4 


• Congruent 


• 3.6 


• ACD 
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Questions 14): In the opposite figure: 

Area of the figure ABYX = 

Area of the figure DCYX 
Complete the proof: 

To prove that AO//BC 
Given: 

A.T.P: 




Proof: xy is median in A XBC 

area of A .* area of A . (1) 


v area of the figure ABYX = area of the figure DCYX (2) 
By subtracting (1) from (2) 

Area of A .■ area of A . 


By adding area of A ADX to both side 


Area of A .« area of A 


.. AD//BC 


Qwtfon» (8); In tht rarei ito flaun; 

a abc-aaed 

m(Z AED) ■ 44* 

AD = 3 cm, EA * 4 cm, DB * 5cm 


BC * 8 cm Complete to find length of ED and EC 
Solution v A ABC - A AED 


AB _. CA 

= “^’DA 


= ED = 



cm, 


.. ED - 


cm, AC 


EC- 


cm 


























